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INTRODUCTION

This 1997 Annual Hydrologic Monitoring Report for the lntermountain Power Agency
(lPA) Horse Canyon Mine, Carbon County, Utah, Permit No. ACT/OO7lO13 is submitted to the
Division for their records and as a reference document. This report has been divided into six
sections including this introduction. Each of the sections, except the introduction, presents a
brief discussion concerning the monitoring results from each sample site and the two UPDES
discharge locations. Included with this report are appendices containing the laboratory and
field data sheets (Appendix A) and bar graphs i l lustrating measured flow, conductivity, pH,
and concentrations of TDS, total iron, and hardness (Appendix B).

' lt is important to note that each surface and groundwater site was monitored on a
quartedy basis, while the UPDES discharge points are monitored on a monthly basis.

Monitoring Site B-1

This site is located in Horse Canvon Creek downstream of the mine area. This site was
visited quarterly. Surface water flow wai not observed at this location in 1997.

Moniioring Site HC-1

This site is located upstream of the mine site area on Horse Canyon Creek. Flows
varied between a high of 30 gpm in March and a low of 12 gpm in September. lron (total) was
not detected in any water sample. TDS concentration ranged from a low of 870 mg/l to a high
of 1470 mg/l (Appendix B).

The pH of the water samples from HG1 was measured in the field and had a range
from nearly neutral at7.32 in Sep.tember to slightly alkaline at7.64 in June. Conductivity was
also measured in the field and had a range of a high of 1000 umhos/cm in September to a low
of 275 umhos/crn in April.

Monitoring Site RF-l

This site is located upstream of the point where the Little Horse Canyon Road crosses
the Right Fork of Horse Canyon. Flows varied between a high of 2Q gpm in March and a low
of 5 gpm in June. lron (total) was noted in the Aprilwater sample at 10.4 mg/|. This
concentration is likely the result of iron canied in the sediment load from spring snowmelt.
TDS concentration ranged from a low of 650 mgfl to a high of 880 mgfl (Appendix B).

The pH of the water samples from RF-1 was measured in the field and had a range
from nearly neutral at7 .27 to slightly alkaline at 8.15. Conductivity was also measured in the
field and had a range of a high of 1100 umhos/cm to a low of 72O umhos/cm
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Monitoring Site RS-2

This monitoring site is Redden Spring. The spring discharges from a sandstone ledge
in the bottom of the Right Hand Fork of Horse Canyon. Measured spring flows varied between
a high of 12 gpm and a low of 10 gpm. lron (total) was not detected in the water samples.
TypicalTDS concentrations for RS-2 samples ranged from 820 mg/l to 1570 mg/|. Hardness
concentrations were typically between a low of 361 mgfl and T4Z mgll.

The pH of the water samples from RS-2 was measured in the field and had a range
from nearly neutral at 6.3 to slightly alkaline at 7.56. Conductivity was also measured in the
field and had a range of a high of 850 umhos/cm to a low of 4s0 umhos/cm.

UPDES Discharge Points O01A and 0024

Discharge point 001A is located at the outlet structure of Sediment Pond 1 and
discharge point 0024 is located at the outlet structure of Sedimentation Pond 2. No water was
discharged at either point in 1997.
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PPENDIX A

LABORATORY AND FIELD DATA SHEETS
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I  NTERMOUNTAI N POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMTT # ACT:OOT:OIS

,hl,h

station# ert ?'t&'^-5r'-{

Samole O"," ^.  __-2(-9-
Samp leT rme  /0 /O

Type: Spring X Stream

Sample Collection Point

UPDES

Appearance of Water: Clear _(

lz
t::tj'.udy_ ctoudy_ opaque_

Flow/Depth Gpm)

WaterTemperature (C) |  06c

pH 6,3 o

8SoSpecific Conductivity

Dissolved Oxygen €

Comments :  Ae.E, r .  Anocre .n  J?eruc  DrSCrqef -e  He.arJ rC? .D ' ts fuQSEO

8'/ Cnr"r E - fin,.rs. l$c$ae. feeutocrSt-Y OOSaeue,D DAhlhGE GTI'{,.< 6rrr(

Sampled AV'

Laboratory CT\E, Hu^lrtJC"ra a t - - Date Shipped<^^ q 
7

Sample lD# Date Results Received
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INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMIT # ACT/OO7I013

Stat ion# HC-  7

sample oate N /-1, 6 -24$Z - ASo Ftout

Sample tine O&{5
f

Stream N O fLCtA UPDESType: Spring

Sample Collection Point

Appearance of Watec

Flow/Depth (gpm)

Clear Sliohtlv Cloudv Cloudy_ Opaque_

Water Temperature (C)

pH

::::,:'"3il:.

Sampred byt M^ G?. 0 46 4&*-

6t-T -L N/A Date Shipped-Laboratory

$ample l0# Date Results Received

@
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INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMIT # ACT/OO7IO13

Station #

Sample Date

Sample f ime

Type:

Hc- r
6^26-17

OgLO

Spring
\ ,

Stream X UPDES

Ap?znv- Caa-8orr  *  Euc.<v Ca. L t lJs.  .  €.ro Qe f"ajSample Collection Point

Appearance of Water:

Flow/Depth Gpm)

Clear X Slightly Cloudy- Cloudy- opaque-

2O cDPM

Water.Temperature (C)

pH 7, 60

&60Specitic ConductivitY

Dissolved Oxygen

Comments: 5 re €,A r.^ ss n R p crgnlTtf H s

(Nr  TLE FToU EMEL| (pdc€ Cee-e

Sampled by:

Laboratory

Sample lD#

doQ-e.(s
C T I  E ,  4 , ' , - r r  * )cTo lJ

Oate Results Received

Date ShiPPeaS-7e:? 7

. - . *  
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INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMTT # ACT/OO7I013

Sta t i on#  RF-  |

Sample O^r"  6-2"+Z
Sample nme /-0*S

Type: Spring

Sample Collection Point

Appearance of Water:

Flow/Depth Gpm)

t ,ulream - UPOES

WaterTemperature (C)

A p p F-o, /  lSOt OS\v^Lts.TRG ^ u Fe aLr-  Ral- ; r ,  Ce^s< t  \ )C-

Clear X Sfightly Cloudy- Cloudy- Opaque-

t t  a rp.-

22o-

pH 8,ls

Specific Conductivity

Dissolved Oxygen

Comments:

( , . f  7H aATT,  F.  At  AAF PR.€-9E.L]T - -

Sampled AV,

Laboratory

$ample tD#

Date shippe d 6-26'9 7

Date Results Received



COMMERCIA.L TESTING & ENGINEERING CO.
GENeRAL OFFTCES: 1919 SOUTH HlGHt.a,NO A\€, SUrE21G8, LOMEARO, TLUNOTS 60148. TEL:70&95$S0O FA)C 70&95$9306

/g\ SGSi Member of the SGS croup (soci6r6 Gdn6rate de surveiltancel

PLEASE AOORESS ALL CORRESPONO€NCE TO:
P.O. BOX 1020, HUNTINGTON. UT 84528

TEL: (Bot)  6s3-?3,r  l
FAX: (B0l) 6532436*  AugusE  6 ,  L997

)' LADWP-EARTHFAX ENGINEERING
?324 SO. UNION PARK A\TENUE
SUITE  lOO
MTDVALE, ('TAH 84047
CHRIS HANSEN

Sa-urple ident i f icat ion by
'I,ADWP

ID : HC- l-

R e c ' d  1 2 1 - 5  h r .
Samp led  0910  h r .

FIELD MEASUREMENTS
p H  7 . 6 0
D O 5

Kind of  sample WaEer
repo rEed  Eo  uE

Sample tsaken at,

Sample t ,aken by Leo Clark

DaEe sampled.  June 26 ,  LggT

DaEe received ,June 25 ,  LggT

Flow 20 gpm

Analys is  reporg no.

ConducEiv iEy 850
turb id i tv  CIear
TemperaLu re  1? .OoC

NOTE:DISSOLVED METATS FILTERED AT LABt

59- : .  74L3
Analyzed

l i n i uy ,  B i ca rbonaEe
l in icy,  CarbonaEe

i ,  " " ' J f t f f i

5 2 1
< 5

4 3 0
< L

2 . t . 5

< 0 . 0 1
< 1

0 . 3
< 0 . 0 1

7 7
2 3  . 0

2 4
< 0 . 1
< 0 , 1
0 . 2 8

618
< 0 . 1
< 0 , 1
<0' .  !

119
< 0 . 1
< 0 . 2
< 0 .  L
< 0 " 1

0 .  0 1
1

0 . 1
0 . 0 1

- .  - :
L

0 " t
0 . 1

0 . 0 1

0 . 1
0 . 1
0 . 1

1

o . 1
0 . 2
0 . 1
0 . 1

5

I

s M 2 3 2 0 - B
sM23  20  -B

E P A  3 1 0 . 1
E p A  2 0 2 . 1

E p A  2 0 5 . 2
E P A  2 0 8 . 1
E P A  2 1 2 . 3
E p A  2 1 3 . 1
E p A  2 1 5 . 1

o 7 - 0 8  - L 9 9 7
0 ? - 0 8  - 1 9 9 7
0 7 - 0 8  - L 9 9 7
0 8 - 0 5  - L 9 9 7

0 8 - 0 5  - L 9 9 7

0 7 - L 8  - L 9 9 7

0 8 - 0 5 - 1 9 9 7
07  -L6  -Lg97

0 8 - 0 5  - t 9 9 7

0 8 - 0 5  - L 9 9 7

o 8 - 0 5  - L g g 7

07 -23-rg97

0 8 - 0 5 - r " 9 9 7
0 8 - 0 5  - t g g 7

o 7  - 2 4 - L 9 9 7
0 8 - 0 5 - 1 9 9 7
0 8 - 0 5  - L 9 9 7
o 8 - 0 5  - L 9 9 7
0 8 - 0 5  - L g 9 7
0 8 - 0 5  - L s g 7
0 8 - 0 5 - 1 9 9 7
o?  -2L -L997
0 8 - 0 5  - 1 9 9 7
o 8 -  0 5  - 1 9 9 7

0 8  0 0
0 g o o
0 8 0 0
1 3 1 5
1 5 3  0
0 8 0 0
1 4 0 0
0 ? 0 0
0 8 4  5
1 2 0 0
1 5 3 0
0 8 3 0
1 3 3 0
0 8 0 0
0 9 0 0
r 5 3 0
1 0 0 0
:"000
09: .5
1 2 3 0
:.03 0
0 ? 0 0
x 4 3 0
0 8 3 0

sc
gc
sc
MK
R.1
MK
MK
tvrK
MK
MK
R,t
sc
MK
MK
R,t
R,t
MK
MK
MK
MK
MK
MK
MK
MK

Alkal in i ty ,  Tot .a l
Aluminum, Dissolved
Anions
Arsen i c ,  D i sso l ved
Bar ium, Dissolved
Boron ,  D i sso l ved
Cadmium, Dissolved
ca l c i um,  D i sso l ved
CaE ions
Chlor ide
Chromium, Dissolved
coppe r ,  D i sso l ved
F luo r i de
Hardness ,  ToEa l
I ron ,  ToEa l
I ron ,  D i sso l ved
Lead ,  D i sso l ved
Magnesium, DissoLved
Manganese ,  D i sso l ved
Flercury,  Dissolved
Flo lybdenum, Dissolved
l . l r c l l e l ,  D i sso l ved

fs&Y i ffi 4007

ovER 1o BRAN.H **" ro^,.r,*,,"::::LocArEo ,N pR,NcrpAL co^L M,N,NG

mg/1
mcr/I
*6'/t
ms/1
meq,/1
mg/1
ng/1
mgll
nlg/1
mE/1
meq/L
mg/1
mg/1
ng/1
mEll
mg/1
ng/1
mq./I
mg/ r
mg/1
{ng/1
us/1
ms/:"
mg'/1

as HCO3
as COg
as CaCO3

s M 4  5 0 0 - c I - B
E P A  2 1 8 . 1
E P A  2 2 0 . 1
s M 4 5 0 0 - F - c

as  CaCO3 SM2340-B
E P A  2 3 5 . 1
E P A  2 3 6 . 1
E P A  2 3 9 . 1
E P A  2 4 2 . 1
E P A  2 4 3 . 1
E P A  2 4 5 . 1

.  E P A  2 4 6 . L
E P A  2 4 9 . L

ANO GF€AT IIKES PORTS, AIIO RIVER LOADTNG FACILMES



COMMERCIAL TESTING & ENGINEERING CO.
GENEML OFFICES: 1919 SOUTH H|GHLANO A\G.. SUm 21G8, LOMBARo, ILUNOIS 6O14{t . TEL: regtit.S FAX: 7C(}-S}9306

PLEASE ADORESS ALL CORRESPONDENCE TO:

TEL: (80t)  65$231 |
FPi(: (801) 65$2436

plI
DO
Flow

7 . 6 0

io ep*

/g Sit3|Ei Member of the SGS Group {soci6r6 G€n6ralo de Surveiltanccl

Auguse  6 ,  L997

LADWP - EARTHFAX ENGINEERING
?324 SO. I 'NION PARK AVENUE
SUITE  1OO
MIDVAIE, UTATI 8404?
CHRIS HANSEN

Kind of sa-nnpIe WaE,er
repo r ted  to  us

Sample Eaken a!

Sample Eaken by Leo Clark

.  
DaEe sampled \Tune 26 ,  1997

DaEe received,  .Tune 26 ,  L9g7

Analys is  repor t  no.

Samp1e ident , i f icat ion by
I,ADWP

f D :  H C - 1

R e c ' d  1 2 L 5  h r .
Samp led  0910  h r .

FIELD I'4EASUREMENTS

ConducEiv iuy  s50
TurbidiEy Clear
Temperature l -?.  OoC

NOTE:DISSOLVED METALS FILTERED AT LAA!

5 9 - 1 ? 4 1 3

P,O. BOX 1020, HUNTINGTON. UT 84528

AnaLyzed

Ammonia
rog 'en,  Ni t rate-NiEr i te

N iE rogen ,  N iE r i t e

< 0 .  5
< 0 . : -

< 0 . 0 1 -
0 . 0 3

5
< 0 . 0 1

2 L 5
14?O

724
< 1 . 0
0 " 0 3

* 2  " 7

0 . 5
o"x

0 " 0 1
0  . 0 1

1

o " 0 t
t

1 0
L25
0 " 1

0 .  0x

ms/1
mq./I
mg/ t
mcr/1
.i/r
ng/L
mg/l
ng/1
mE/l
mq/]
^g/t

t

0 7 2  0
0 4 0 0
o ? 0 0
0 7 3 0
1 0 4 5
1 1 3 0
113  0
0 7 0 0
0 7 3 0
1 6 3 0
0 8 1 5
1 5 3 0

R{t
AR
JC
R.t
MK
MK
MK
'JC
sc
RJ
MK

a s N
a s N
a s N
a s P

E P A  3 5 0 . 3
E P A  3 5 3 . 3
E P A  3 5 4 . 1
sM4500-P-E
s P A  2 5 8 . 1 .
E F A  2 ? 0 . 2
E P A  2 ? 3 . 1
E P A  1 6 0 . 1
s p A  3 ? 5 . 4
E P A  3 ? 6 . 1
E P A  ? 8 9 " 1

o 7  - 2 2 - L 9 9 7
o7  -2L -L997
o6  -27  -Lg91

05  -25  - : - 997

o 8 - 0 5 - 1 9 9 ?
o 7 - 1 8 - 1 9 9 ?
0 8  - 0 5  - L 9 9 7
o 7  - o 2 - t 9 9 7
o ? - 1 6 - 1 9 9 ?
a 7  - o 4 - L 9 9 7

o 8 - 0 5 - 1 9 9 7
0 8 - 0 5 - 1 9 9 ?

Phosphorous,  Ortho-PO4
PoCass ium,  D i sso l ved
Se len ium,  D i sso l ved
Sodium, Dissolved

: "1 :9: ,  
ro tat  Dissolved

Su l fa te
Su l  f i de
3 inc ,  D i sso l ved
caEion/Anion Balance

u  " +  : . r

MAY x $ 2007
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COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFIC€S: 1919 SOUTH HTGHLANO AvE., SUm 2rSB. LOtvtBARO, TLUNOTS 60149 . TEt-: ZO&gSlg3(n FAx 7o&953gx)6

P.O. BOX 1020, HUNTINGTON, UT 84528

g\ S}GiEi Member of lhe sGS Group (Soci6t€ c6n6rate do Survoiilancet

August ,  6 ,  L997

I,ADWP - EARTHFAX ENGINEERING
-1324 SO. UNION PARK AVENUE
SUITE  ] .OO
MIDVALE, I.ITAH 84047
CHRIS IIANSEN

Kind of  sanple wat ,er
repo rged  to  us

Sample taken at

Sample taken by Leo Clark

Date sarnpled rfune 26 , 7gg'?

Date received June 26 ,  ] rggl

Analys is  reporE,  no.

Sample ident i f icats ion by
LADWP

I D :  R F - 1

R e c . ' d  1 2 1 5  h r .
Samp led  1045  h r .

FIELD MEASUREMEI{TS
D H  I  . 1 5
ilo s

PLEASE ADORESS ALL COFRESPONO€NCE TO:

TEL: (8Ol)  653-231 I
FAX: (801) 653-24-36>

Flow 5 gpm
Conduct iv i ty  1100
Turbid i t ,v  Clear
TemperaEirre 22.oo1

NOTE:DISSOI.VEO METALS FILTERED AT LASt

59 - t74L4
Arralyzed

l in iEy,  Bicarbonat ,e
l in iEy,  CarbonaEe

sMr3 20 -S
sM232o-A
g P A  3 1 0 . 1
Ep]\  202 .1

E P A  2 0 6 . 2
E P A  2 0 8 . 1
E P A  2 1 2 . 3
E P A  2 L 3 . 1
E P A  2 1 5 . 1

sM4500-c I -B
E P A  2 1 8 . 1
E P A  2 2 0 . 1
sM4  5  oO -F -C

CaCO3 SM2340-B
E P A  2 3 5 . 1
E P A  2 3 6 . 1
E P A  2 3 9 . 1
Bpa  i+2 .  r
E P A  2 4 3 . 1
E P A  2 4 5 .  L
E P A  2 4 6 .  L
E P A  2 4 9 . 1

o ? - 0 8 - 1 9 9 7
o 7 - 0 8  - a 9 9 7

0 7 - 0 8  - t 9 9 7

0 8 - 0 5 - 1 9 9 ?
0 8 - 0 5 - 1 , 9 9 ?
0?-r .8 -1997

o 8 - o s - 1 9 9 ?
o7  -L6 -Lg97

o 8 - 0 5  - t 9 9 7

0 8 - 0 5 - L 9 9 7
0 8 - 0 5  - L 9 9 7

0 7  - 2 3 ' L 9 9 7
0 8 - 0 5 - 1 9 9 ?
o 8 - 0 5 - 1 9 9 ?
01 -2d.- tgg7

0 8 - 0 5 - 1 9 9 7
0 8 - 0 5  - 1 9 9 ?

0 g - 0 5 -  1 9 9 ?
o 8 - 0 5 - 1 9 9 7
o 8 - 0 5  - L 9 9 7

0 8 - 0 5  - L 9 9 7
o7  -2L -L997
o 8 - 0 5 - 1 9 9 ?
o 8  -  o 5  - L 9 9 7

s13
1 a

4 4 3
< 1

1 6 . 9
< 0  . 0 1

< T
0 . 4

< 0 . 0 L
2 6

1 4 " 1
L7

< 0 . 1
< 0 . 1
a . 2 7

3 2 8
c . l

< 0 . 1
< 0 . 1

64
< 0 . 1
< 0 . 2
< 0 . 1
< o . 1

5
5
c

0 " 0 1
1
L

0 " 1
0 .  0 t

I

1
0 . 1
0 . 1

0  .0 r -

0 " 1
o . t
0 . L

z
1 1 l

0 " 2
0 . 1
0 . t

mg/r
trE/1
r1g/1
mg/1
meq/L
mg/1
nrg/l
mg/1
rTg/1
mslr
neq/L
mq/1
m9/ r
ms/1
mg/1

HCO3
Coe

CaCO3

0 8  0 0
0 8 0 0
0 8 0 0
L J . L )

L 5 3 0
0 8  0 0
1 4 0 0
0 ? 0 0
0 8 4 5
1 2 0 0
1 5 3  0
0 8 3  0
1 3 3  0
0 8  0 0
o 8  0 0
1 5 3  0
1 0 0 0
1000
0 9 1 S
1 2 3 0
103 0
0 ? 0 0
1 4 3 0
0 9 3  0

4 -

as
a5

sc
sc
sc
MK
Kr,

MX.
MK
MK
MK
MK
RJ
sc
Ir(I(
MK
Rit

R\T
MK
MK
MK
HK
MK
MK
MK
MK

kal in i ty ,  Tota l
Aluminum, Dissolved
Anions
Arsen i c ,  D i sso l ved
Bar ium, Dissolved
Boron,  Dissolved
Cadmium, Dissolved
Cal-c ium, Dissolved
CaEions
iirroriae
Chromium, Dissolved
Copper ,  D i sso l ved
Fluor ide
Hardness,  ToE,al
I ron,  ToE,aI
I r on ,  D i sso l ved
Lead,  Dissolved
Magnesium, Dissolved
Manganese,  Dissolved
Mercury,  Dissolved
Molybdenum, Dissolved
N i c k e I ,  D i s s o l v e d

mg/l as
mg/L
mg/r
ng/L
nE/1
rng/1
uE/1
ms/1
ms/1

- - a a q

Hrs,&{ 'i ttilJf

. i
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fg\ Sre-S Member of rhe SGS Group (Soci6r6 c6n6rar€ de Surveiilance|

ENGTNESRING
9ARK AVENUE

84047

COMMERCIAL TESTING & ENGINEERING CO.
GEN€RAL OFFICFS: 1919 SOUTH HIGHLANO AvE, SUm 21G8, LOMBARO, |LUNOIS 60148 . TEk 70&953900 FAX: &953SF6

PLEASE AOORESS ALL CORRESPONOENCE TO:

TEL :  ( 801 )  65$2311
FAX: (80r)  653.2436AugusE  6 ,  L997

LADWP-EARTHFAX
? 3 2 4  S O .  U N I O N
SUITE  1OO
MIDVALE, (ITAS

CHRIS ITA}ISEN

Kind of  sample
rePort ,ed Eo us

Sarnpl-e t,aken ats

Sample caken by

Date sarnpled

DaE,e received

WaEer

Sarnp) .e idenEi f icat ion bY
LADWP

I D :  R F - l

R e c ' d  1 2 1 5  h r .
Samp led  1045  h r .

FIELD MEASUREMENTS

li."]ll.;;
I  . : . 5

5 gpttt
Conduct , iv i ty  1"100
Turbid i ty  Clear
TemDeraEure  22 .OoC

NOTE:DISSOI,VEO METALS FILTERED AT LABt

59-L ' l4L4

nH
DO
Flow

Analys is  repor t  no.

P.O, BOX 1020, HUNTINGTON. UT 84528

Analyzed
Resul I t s

cn, Ammonia
rogen, Nitrat ,e-Nitr i te

NiErogen ,  N iE r i t e

< 0 .  5
< 0 " 1

< 0  . 0 1
0 .  0 4

3
< 0 . 0 L

1  1 . t

8 8 0
3 6 6

< : " .  0
o .  0 2

*  9 . 1

C I . 5
0 . 1

0 .  0 1
0 .  0 1

t:
0 " 0 1

2
10

1 r q

0.  t "
0 . 0 1

mq/1
*s/r
mg/1
mq/1
mq/1
*i7r
mq/I
mcr/1
ms/r
mg/1
nlg/1

?

0 ? ?  0
0 4  0 0
0 7 0 0
0 ? 3  0
1 0 4 5
1 1 3 0
1 1 3 0
0 7 0 0
0 7 3 0
1 6 3 0
0 8 1  5
1 5 3 0

RtT
A3
JC
RJ
MK
MK
l"tK
JC
c n

RJ
MK
R.t

a s N
a s N
a s N
a s P

E P A  3 5 0 . 3
E P A  3 5 3 . 3
E p A  3 5 4 . 1
sM4500-p-E
E P A  2 5 8 . 1
E P A  2 7 0 . 2
gPA 2?3 ":"
EP.e ,  150.1
E P A  3 7 5 . 4
E P A  3 7 6 . 1
E p A  2 8 9 . 1

0 1  - 2 2 - L 9 9 7

0 ?  - 2  1 -  1 9 9 ?
o6 -27  -Lgg7

0 6 - 2 5 - 1 9 9 ?
0 8  -  0 5  - 1 9  9 7
0 ? - 1 8 - 1 9 9 ?
0 8 - 0 5 - r . 9 9 ?
0 ? -  0 2 - 1 9 9 7
0 ? - 1 5 - 1 9 9 7
0 ? - 0 4 - 1 9 9 7
o 8 - 0 5 - 1 9 9 ?
0 8 - 0 5 - 1 9 9 7

Phosphorous,  Ortho-PO4
Po t .ass ium,  D i sso l ved
Se len ium,  D i sso tved
Sod ium,  D i sso l ved
So I i ds ,  ToEa l  D i sso l ved
S u I f a E e
su l f i de
Z lnc ,  D i sso l ved
CaEion/Anion Balance

MAY 1 I 2$07

'  ' r  ' f  f i J i { f i t f i b l

TER ANO GREAT TIKES FORTS, ANO FTVER LOAOTNG FACIUTTESOVER 1O BRANCH LASOMTORIES STMTEGICALLY LOCATED IN PRINCIPAL COAL MINING



COMMERCI.A,L TESTING & ENGINEERING CO,
GENERAL OFFICES: 1919 SOUTH HIGHI-AND A\G., SUm2108, LOMBARO, ILUNOIS 60148. TEL: re953S00 FAX: X&9539306

PLEASE AOORESS ALL CORRESPONOENCE TO:
P.O. BOX 1020. HUNTINGTON. UT 8.{528

P
AugusE  5 ,  L997

LADWP - EARTHFAX ENGINEERING
7324,SO. I 'NION PARK AVEM'E
SUITE  ] .OO
MIDVALE, UTAH 84047
CHRIS HANSEN

Kind of  sample WaE,er
repo r ted  Eo  us

Sarnple taken aE

Sarnple taken by Leo Clark

Dat.e sampled. .fune 25 , LggT

Date received . fune 26 ,  1- ,ggl

Sa:nple idenEi f icat ion by
I,ADWP

ID: Rsy'L

Ree 'd ,  1 ,215  h r . .
samp led  1010  h r .

FIELD MEASUREMEMTS

B3 
5'3

Ftow 12 gpm
ConducE,iv i ty 8 50
TurbidiEy CIear
Temperabure  10 .  ooc

NOTE:DISSOLVED METAI,S FILTERED AT LAB!

TEL: (e01) 65$23. l  r
FAX: (801) 65$2436

Analyzed
Analys is  repor :  no.  59-L74L2

A Ika I i n iEy ,  To t .a I
Aluminum, Dissolved
Anions
Arsen i c ,  D i sso l ved
Bar ium, Dissolved
Boron ,  D i sso l ved
Cadmium, Dissolved
CaLc ium,  D i sso l ved
CaE ions
Chlor ide
Chromium, Dissolved
coppe r ,  D i sso l ved
Fluor ide
Hardness ,  ToEa I
I ron ,  To ta l
f r on ,  D i sso l ved
Lead ,  D i sso l ved
Magnesium, Dissolved
I \ langanese,  Dissolved
Mercu ry ,  D i sso l ved
Molybdenum, Dissolved
N i c k e l ,  D i s s o l v e d

sM4 5  00  - c l  -B

E P A  2 1 8 . 1
E P A  2 2 0 . 1
s M 4 5 o O - F - C

CaCO3 SM2340-B
E P A  2 3 6 . 1
E P A  2 3 5 . 1
E P A  2 3 9 . 1
E P A  2 4 2 . L
E P A  2 4 3 . 1
E P A  2 4 5 . 1
E p A  2 4 6 .  L
E P A  2 4 9 . L

l i n iEy ,  B i ca rbona te
kal in icy,  Carbonatse

5 4 9  5
< 5 5

4 5 0  5
<1  1

1 5  . 8
< 0 . 0 1  0  .  0 1

<1  1
o . 2  0 . 1

< 0 .  0 1  0 .  0 1
4 4  I

1 3 . ?
t 7  1

< 0 . 1  0 . 1
< 0 . 1  0 . 1
0 . 3 ?  0 . 0 1

3 6 1
< 0 " 1  0 , 1
< 0 . 1  0 . 1
< 0 . 1  0 .  1

6 1  2
< 0 . 1  0 . 1
< 0 . 2  0 . 2
< 0 . 1  0 " 1
< ' 0 . 1  0  .  1

as  HCO3 SM2320-B
as  CO3 SM2320-B
a s  c a c o ]  E P A  3 1 0 . 1

EPA 202.L

E P A  2 0 6 . 2
E P A  2 0 8 . 1
E P A  2 1 2 . 3
E P A  2 1 3 . 1
E p A  2 1 5 . 1

0 ? - 0 8 - 1 9 9 ?  0 8 0 0
o ? - 0 8 - 1 9 9 ?  O S o O
0 7 - 0 8 - 1 9 9 7  o B O 0
0 8 - 0 5 - 1 9 9 7  r - 3 L 5
0 8 - 0 5 - 1 9 9 7  1 5 3 0
o 7 - 1 8 - 1 9 9 7  o S o O
o 8 - 0 5 - 1 9 9 7  1 4 0 0
o ? - 1 5 - 1 9 9 7  0 7 0 A
o 8 - 0 5 - 1 9 9 1  0 8 4 5
0 8 - 0 5 - 1 9 9 7  ] , 2 0 0
o 8 - 0 5 - 1 9 9 ?  L 5 3 0
o 7 - 2 3 - 1 9 9 7  0 8 3 0
0 8 - 0 5 - 1 9 9 7  1 3 3 0
0 8 - 0 5 - 1 9 9 7  o s o O
o - l  - 2 4 - 1 9 9 7  0 8 0 0
o 8 - 0 5 - 1 9 9 7  1 5 3 0
o 8 - 0 5 - 1 9 9 7  l o O O
o 8 - 0 5 - 1 9 9 ?  1 0 0 0
o 8 - 0 5 - 1 9 9 ?  O 9 l - 5
o 8 - 0 5 - 1 9 9 7  t 2 3 A
o 8 - 0 5 - 1 9 9 ?  1 0 3 0
o7  -2L -Lg97  0 '7  0o
o 8 - 0 5 - 1 9 9 7  1 4 3 0
0 8 - 0 5 - 1 " 9 9 7  0 8 3 0

mcr/I
*i7r
*i7r
*i/r
mIe/1
ms/1
mq/1
mg/ r
mE/1
mq/l
mIq/r
mE/1
r1gll
mq/I
*i7r
mg/1 as
mg/l
mq./1
*izr
*i7r
nlg/1
us'/1
mq/ ]
*i/r

Lvsts
sc
sc
sc
MK
RJ
MK
MK
MK
MK
MK
}(U

5 C
MK
MK
RJ
RJ
MK
MK
MK
MK
MK
MK
MK
MK

'

M*\$ 1 r" tfi07

' i  \  
' c  !  1

OVER 40 ERANCH IJ\AORATORTES STMTEGICALLY LOCATED IN PRINCIPAL COAL MINING TER ANO GSEAT TAXES PORTS, ANO RIVER LOAOTNG FACILITIES



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFRCES: t919 SOUTH HrGHI-ANO AVE., SUrrE2lOE, LOMEARO, |LUNO|S 60148. TEr-i 7o&953S0 FA)( 7@95&S06

e SGSI Member of rhe sGS Group (Soci6re G6n6ral€ ds suweillancef

PLEASE ADORESS ALL CORRESPONDENCE TO:
P.O, BOX IO2O, HUNTINGTON, UT 84528

TEL: (801) 65$231 t
FAX: (801) 653-2436A u g u s t  6 ,  L 9 9 7

LADWP- EARTHFAX ENGINEERING
.7324 SO. IINION PARK AVENUE
SUITE  1 .OO
MIDVALE, UTAH 84041
CHRIS TiANSEN

Kind of  sample WaE,er
repo rced  co  us

Sample baken aE

Sample tsaken by Leo Clark

DaEe sampled June 25 ,  Lg97

DaEe received .Tune 25 ,  LggT

Sanp le  i denE i f i cab ion  by
LADWP

7D, Rsy' L

R e c ' d  1 2 1 5  h r .
Samp led  10L0  h r .

FIELD MEASUREMENTS
slI
DO
Flow

6 . 3
5
1? grpm

Analysis report  no.

Conduct, iv iEy s50
Turbidi ty Clear
Tempera ture  10 .  ooc

NOTE:DISSOLVED METAI.S FII,TERED AT I,TBt

59 -L7 4t2
Analyzed

n, Ammonia
rogen,  NiErat ,e-Ni t r i te

N iE . rogen ,  N i t r iEe

< 0 .  5
0 . 3

< 0 " 0 1
0 " 0 4

1
< 0 . 0 1

1 4 9
8 ? 0
3 0 3

< 1 . 0
0 . 0 2

- 7 . 0

0 . 5
0 . 1

0  . 0 1 "
o  . 0 1

1

o.o1
I

10
? 5 0
0 . 1

0  . 0 1

rr,o/ I
^6'/t
mg/1
mq/1
*67r
mq/I
*6ir
mg/r
mg/r
mq/I
mg/1

*

a 7 2 0
0 4 0 0
o ? 0 0
0 7 3  0
r"o4 5
1 1 3 0
1 X 3 0
o ? 0 0
0 7 3  0
L 6 3  0
0 s 1 5
1 5 3  0

RJ
AR
.tC
R\t
MI(
MK
MK
.TC
sc
R\T
MT(
RJ

a s N
a s N
a s N
a s P

E P A  3 s 0 . 3
E P A  3 5 3 . 3
E P A  3 5 4 . 1
sMA 5o  O  -P -E
E P A  2 5 8 . 1
EPA 270.2
Epl t  273 .1
EpA t60 .1
E P A  3 ? 5 . 4
E P A  3 7 6 . 1
E P A  2 8 9 . 1

0 7  - 2 2 - L 9 9 7

o 7  - 2 r - t 9 9 7
o 6  - 2 7  - L 9 9 7

o 6  - 2 1  - L 9 9 7
0 8 - 0 5 - 1 9 9 7
o ? - 1 8  - r g g 7
o 8 - 0 5 - 1 9 9 7
o ? - o 2 - 1 9 9 ?
0 ? - 1 5  - L 9 9 7

o7  -04 -L997
0 8  -  0 5  - L g g 7

o 8 - 0 5 - 1 9 9 7

Phosphorous,  OrEho-PO4
PoEass ium,  D i sso l ved
Se Ien ium,  D i sso l ved
sod ium,  D i sso l ved
se l i ds ,  ToEa l  D i sso l ved
Sul  f  aE,e
S u l f i d e
Z inc ,  D i sso l ved
Cat, ion/Anion Balance

, i l r l  .  . i 1 1 ,  , ' '  "  ' : : i 1

MAY I ffi ?CICI7
1 , 1  *  

u .  
l .  ! . : . , : r q l , { , f t 1 f ' t r ! , ,

OVER 'O BRANCH I.ABORATOFTES STMTEGICALLY LOCATEO IN PRINCIPAL COAL TER ANO GREAT LAXES PORTS, ANO RIVER LOAOTNG FACILTTIES



INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

FERMIT # ACT1OOTlOlS

Sta t ion# ,L /C-  /

Sample  aa te  3 -27-97

Sample nme ,/60O

Type: Spring Stream ,V UPDES

S a m p l e C o l l e c t i o n P o i n t  e o ? o { . f  o - e n t r r F t t  - v  f n , / e d F  -  n p n  ( \ e P c < - i : '

Appearance of Watdr:

Flow/Depth Gpm)

Clear-lzjSkghtly Ctoudy- 

_Ctoudy- 

Opaque-

Water Temperature (C)

pH

Specific ConductivitY

Dissolved Oxygen

Comments:

IilIl
L, P. Ctaeo

lTdE - HuprrpcroaJ--

HC-I -

Date shipp ea34$-)7

Date Results Received

. l  f , .  r . " . . ^ L . " .

trAY i $ ?007
u : v  " . , . .  , .  L U  ,  I  t * 1 r 1 ,  )



INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMTT # ACT/007/013

Station # T<s 37 +s
sampleDate 3-ZZ-97

'- 40Sample nne / L

Type: Spring t

Samp leCc l l ec t i onPo in t  ? ree  D13  u*e . . s  Fpc t . / '  5pF- t  * tU ,

Appearance of Waten Ctear X Slightly Cloudy- Cloudy- Opaque-

Flow/DepthGpm) - /O APA - --

Stream UPDES

Water Temperature (C) lDo r

pH 7zn
43a

:::""":::;i::"
t

$arnpled by:

Laboratory

Sample lD#

L .? .  Czxarc

1-T e E- /1o*s'(tNCrcr Cl Date Shipp ea 
"-i€'9 

7

FS_I Date Results Received

$*eB s$ffitr
' :uy 

"' '  ,, ^* 2,, h l.rta*tt,t*



@ INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMIT # ACT/007/013

Station #

Sample Date \ ?.?- 97

sampte nne I 5- l 5

Type: Spdng

Sample Collection Point

Appearance of Walen

Flow/Depth Gpm)

Stream X UPCIES

A opea.r lSci fn.;,s1.+re.Er, r . &sst ?o{/ Ga:szor--

Clear- Slightly CloudY

2a 6? M

Cloudy- Opaque-

Water Temperature (C)

pH

$pec{fie ConductivitY

Dissolved Oxygen

Comments: S

Sampled by:

Laboratory

Sample lD#

L,  ? .  Ct*e-* -

Date Results Received

Date shipp 
"d 

3 *t '91

1  , '  .  I  - r

e$AY ? I ?007

1 l  ' , . , , " " , , ; ' . 1 " ,

oF- l



INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMIT O O"r'OOflO1.'

Sta t ion#  U1-  L

SampleDate N/a 3-2?-9

Sampfe Trme Cgec*zr> -/6 5o

7 _ No Fa.^,

L of  l ; ,o ap 3-28+7

Stream ,< UPDESType: Spring

Sample Collection Point

Appearance of Waten

FtoMDepth Gpm)

Water Temperature (C)

Clear Sliqhtly Cloudy Cloudy_ Opaque-

pH

::::',:""il":":"

Sampted by:

Laboratory

Sample lD#

Date Shipped T*

Date Results Received

' {

M&Y ] I 2fi0?



COMMERCIA.L TESTING & ENGINEERING CO.
GeNERAL OFFICES: 1919 SoUTH HrcHr.ANo A\€, SUm 21Og, LOMBA8o, ILUNOTS @r4{r . TEk 7o&9s3Sm F,AX: B9f}9306

P.O. 8OX 1020, HUNTINGTON. UT 8{528

fg SG|E; Member of the SGS Group (Socidr6 G6n6ratc de Survoiilanccl

A p r i l  3 0 ,  L 9 9 7

I,ADWP - EARTHFAX ENGINEERING
7324 SO. UNION PARK AVENUE
SUITE  1OO
MIDVATE, UTAH 84047
CI{RIS TTANSEN

Kind of  sample Wat,er
reporged Eo u6

Sample taken at

Sample t,aken by Leo Clark

March 27,  igg lDate sampled.

DaEe  rece i ved  March  28 ,  1997

Anal .ys is  repor !  no.

Sarnple ident i f icat , ion by
I"ADWP

rDz Rs-/ .?z
R e c ' d  1 5 0 0  h r .
Samp led  1640  h r .

FIELD MEASUREMENTS

Conduc t i v iEy  450
.  turb id iEy .Clear

Temperat ,ure 10.  OoC
NOTE:D ieso l ved ,  me ta l s  f i l t se red  a t  l ab !
NOTE:Ni l raE,e & Ortho Phos.  received,  Co
Iate to analyze before t ime expi red!

5 9 - 1 7 0 8 0

F

PLEASE AOORESS ALL CORR€SPONOENCE TO:

TEL :  ( 801 )  653 .23 r  I
FAX: (80r)  65&2436

DH

Flow

7  . 7 0
5
].0 GPM

Analyzed
R € s u Time /Ana

niEy, BicarbonaEe
in iey,  CarbonaEe

sM23 2  0  -B
s M 2 3 2 o - B
E P A  3 1 0 . 1
EpA 202 .  r-

E P A  2 0 5 . 2
E P A  2 0 8 . 1
E P A  2 1 2 . 3
E P A  2 1 3  . 1
E P A  2 1 5 . 1

0 4  -  0 1 -  r 9 9 7  l - 1 0 0
0 4 - 0 1 - 1 9 9 7  1 1 0 0
0 4 - 0 1 - 1 9 9 7  1 1 0 0
04 -04  -Lgg ' t  ] . 245
o 4 - 0 8 - 1 9 9 ?  0 8 1 5
o 4 - 1 5 - 1 9 9 ?  0 8 3 0
o 4 - 0 4 - 1 9 9 7  1 3 3 0
0 4 - 1 4  - L g g 7  0 7 0 0
0 4 - 0 4 - 1 9 9 7  0 8 1 5
o 4 - o 4 - 1 9 9 7  1 1 3 0
0 4 - 0 8 - 1 9 9 7  0 8 r 5
0 4 - 0 1 - 1 9 9 7  o 8 0 o
0 4 - 0 4 - 1 9 9 ?  1 3 o O
o 4 - 0 4 - L 9 9 7  o ? 3 0
o 4 - 2 4 - L g g ?  1 1 3 0
0 4 - 0 8 - 1 9 9 7  0 8 1 5
o 4 - 0 4 - 1 9 9 7  0 9 3 0
0 4 - 0 4 - L 9 9 7  0 9 3 0
0 4 - 0 4 - 1 9 9 7  0 8 4 5
o 4 - 0 4 - 1 9 9 ?  1 1 4 5
o 4 - 0 4 - 1 9 9 ?  1 0 0 0
0 4 - 0 1 - 1 - 9 9 7  o ? O O
0 4 - 0 4 - 1 9 9 ?  1 3 4 5
o 4 - 0 4 - 1 9 9 7  0 8 0 0

5 4 2
< 5

444
< 1

L4  " ' 7
< 0 . 0 1

< 1
0 . 3

< 0  . 0 1
4 4

L 4 . 4
1?

< 0 . 1
< 0 . 1
0 . 5 2

3 8 2
< 0 . 1
< 0 " 1
< 0  . 1

6 5
< 0 . 1
< 0 . 2
< 0  . 1
< 0  . 1

mgll
m!t/l
mcr/l
*67r
neq/:-
ms/1
mE/1
mc/1
*llr
nis/t
meqll

. ns/l
mq/1
*ilr
*i7r

l{CO3
COr

CaCO3

4 S

4 D

as

5W
sw
gw
l"1K
l(rJ

t{K
MK
MK
MK
MK
RJ
gw
MK
MK
RJ
R.T
MK
MK
MK
MK
MK
MK
MK
l'1K

.F.1kal in iEy,  Tota l
Aluminum, DissoLved
Anions
-4 rsen i c ,  D i sso l ved
Bar ium, Dissolved
Boron ,  D i sso l ved
Cadmium, Dissolved
Ca lc ium,  D i sso l ved
CaE ions
Chlor ide
Chromium, Dissolved
Copper,  Dissolved
Fluor ide
Hardness,  ToE,aI
I r on ,  ToEa l
T ron ,  D i sso l ved
Lead,  Dissolved.
l., lagnes ium, Dissolved
t l anganese ,  D i sso l ved
I ' lercury,  Dissolved
I ' lo lybdenum, Dissolved
N icke I ,  D i sso l ved

sM45  00  -  c l  -B
E P A  2 1 8 . 1
E p A  2 2 0 . 1
s M 4 5 0 o - F - C

CaCO3 SM234O-B
E p A  2 3 5 . 1
E P A  2 3 6 . 1
E P A  2 3 9 . 1
E P A  2 4 2 . 1
E P A  2 4 3 .  r
E P A  2 4 5 . 1
E P A  2 4 6 . 1
E P A  2 4 9 . 1

0 .0 r .
t"

0 "1
o .  o t

. - - :
1

0 " 1
o . 1

0 .  o x

0 . 5
0 . 1
o . :"

I

v . J -

0 . 2
0. r
o . t

nnslf as
nc/l
t|,g/L
mq,/1
mo,/1
*i7r
"6./tmg/l
mg'/1

$J.{AY q n ?l}0?

, ;d  0 l  " : ,  *s '  "6  " ; ' ' " i t " l f i

Flesoecttullv submined.
couuEninl TEsrlNG & ENGINEERING co.

-{"rr'zc* 19+t oC,
a

Hunrington Laboratory

ovER 40 BFANCH LABoRAToRTEs sTRATEGtcALLy LocATEo tN pRtNctpAL coAL MTNTNG AREAS. troE:wATER ANo GREAT LAXES Poars. ANo RIVER LoAolNG FAclLIrtEs



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 $UTH HtGHLANo AVE. sum21SB, LOMBAffo, lLUNorS 60148 . TEt-: ?o&g6lso FAx ro.9sl$O6

F

/$ s;GEi Momber of lho sGS Group (Soci6t6 G6n6rare de Surwiltanccf

A p r i l  3 0 ,  L 9 9 7

LADWP - EARTHFAX ENGINEERING
7324 SO. UNION PARK AVENI,'E
SUITE lOO
MIDVALE, UTAH 84047
CHRIS HANSEN

Kind of  sample water
reporEed go us

Sample taken at

Sa"nrple taken by Leo Clark

DaE,e sampled l{iarch 27 , L9g7

Da te  rece i ved  March  28 ,  1 -gg7

Arealysis reporE, no.

Samp le  i den t i f i cab ion  by
LADWP

ID: RS-/tl/
R e c ' d  1 5 0 0  h r .
Samp ied  1540  h r

FIELD MEASUREMENTS
Dtl

DO
Flow

PLEASE AOORESS ALL CORRESPONDENC€ TO:
P.O. BOX 1020. HUNTINGTON. UT 84528

TEL: (801) 653_23 I  I
FAX: (Bot)  653_2435

7  . 7 0

10 Gpl't
ConducEiwi ly  450
Turbid i ty  Clear
TemDeraEure  1O.OoC

NOTE:p i ss l l ved  ne ta l s  f i l t e red  a t ,  l ab t
NOTE:Ni t , raee & Ortsho PhoE. received to
labe to analyze before t ime expi red. !

5 9 - 1 ? 0 8 0
Analyzed

, Amrnonia
rogen,  Ni t rat ,e-Nicr iEe

Ni t rogen,  Ni tsr i te

0 4 - 0 7  - L 9 9 7  0 8 0 0
o4 -2L - t997  05oo
o 3 - 3 1 - 1 9 9 ?  0 8 3 0
0 3  - 3 1 - 1 9 9 7  0 8 3 0
0 4 - 0 4 - 1 9 9 ?  1 0 3 0
0 4 - 1 5 - 1 9 9 7  1 1 0 0
04 -04  -L997  L045
0 4 - 0 3 - 1 9 9 7  o ? 0 0
o 4 - 0 2 - 1 9 9 7  o T o O
04-a2 - t997  1015
0 4 - 0 4 - 1 9 9 7  A 7 4 5
o 4 - 0 8 - 1 9 9 ?  0 8 1 5

Phosphorous, Oreho-PO4
Potassium, DissoLved
Selen ium,  D isso lved
Sodium, Dissolved,
So l ids ,  To t ,a l  D isso lved
su l faEe
su l f ide
Zinc, Dissolved
Cation/Anion Balance

< 0 . 5 .
0 . 2

< 0 . 0 1
0 .  0 2

1
< 0 . 0 1

x56
8 2 0
257

< 1 . 0
0 . 0 4

-  0 . 9

9 . 5
0 . 1

0  . 0 1
0 " 0 1

t:
0 . 0 1

z
1 0
5 0

1 . 0
0 . 0 1

mcr/I
*67r
mg/1
rng/1
ms/L
mq/1
^6/t
mg/r
mg/1
mg/ L
nrg/1

*

5W
JC
'JC

MK
MK
MK

sw
R.l
l,1K
R"J

a s N
a s N
a s N
a s P

E P A  3 5 0 . 3
E P A  3 5 3 . 3
F P A  3 5 4 . 1
s M 4 5 o 0 - P - E
E P A  2 5 8 . 1
EPA 270 .2
E P A  2 ? 3 . 1
E P A  1 6 0 . 1
s P A  3 ? 5 . 4
E P A  3 7 5 . 1
EPA 289 .  r .

' t . , .  a l  " t

MAY ! $ ?007
' " ' ' l  

' , : i ) " t  r '

Reroectf ullv submined.
COMMERiIAL TESTING & ENGINEERING CO.

-{*-zzd8.A.tf.
Huntington u{oarr* 

@
OVER 40 BRANCH I.ABORATORIES STMTEGICALLY LOE?iTED IN PFINCTPAL COAL MTNING AREAS. TIOEWATER ANO GFEAT L^X!5 PgP15. AND RTVER LOAOING FACTTITIES



COMMERCIAL TESTING & ENGINEERING CO.
GE IERAL OFRCES: 1919 SOUTH HIGHLa.wO A\€, SUm 21G8. LOMBARO, ILUNOIS 60148 . TEU 7O&95393m FA)c 70&95&9306

6p'**
LADWP- EARTHFAX ENGINEERING

.7324 SO. UNTON PARK AVENUE
SUITE  1OO
MIDVAIE,  UTAH 84047
CHRIS I{A}ISEN

Kind of  sample Wat,er
repor tsed Eo us

Sample t,aken at

Sa-urple taken by Leo Clark

Date sampled March 27,  LggT

DaLe  rece i ved ,  March  28 ,  . ] ggT

Analys is  repor t  no.

Samp l -e  i denE i f i ca t i on  by
I,ADWP

I D :  H C - L
R e c ' d  1 5 0 0  h r .
Samp led .  15OO h r .

FIELD MEASUREMENTS

Conduct iv i ty  2?5
Turbid.iby l,turky
TemperaEure 11.  ooc

NOTE:n i sso l ved  meLa ls  f i l t e red .  a t ,  I ab l
NOTE:Ni t rate & Ortho Phos.  received,  t ,o
l a te  be fo re  t i ue  exp i red t

5 9 - 1 7 0 8 1

/g s;GSi Member of rhe SGS Group (Socidrd G6n6rats de Surveiilanccl

PLEASE ADDRESS ALL CORRESPONOENCE TO:
P.O. 8OX 1020. HUNTTNGTON. UT g{528

TEL: (8Ot)  6SJ.23r I
FAX: (8Ol)  653,2436

I)$
DO
Flow

t . a >

30 GPM

Analyzed

in i ty ,  B icarbonatse
I in iEy,  Carbonate

HCO3 SM2320-B
CO3 SM2320-B

CaCO3 EPA 310 .1
E P A  2 0 2 .  t

E P A  2 0 5 . 2
E P A  2 0 8 . 1
E P A  2 1 2 . 3
E P A  2 1 3 . 1
E P A  2 1 5 . 1

0 4 - 0 1 - 1 9 9 7  1 1 0 0
0 4 - 0 1 - x 9 9 7  1 1 0 0
0 4 - 0 1 - 1 9 9 ?  1 1 o O
04-04  -L997  L24S
0 4 - 0 8 - 1 9 9 7  0 8 1 5
o 4 - 1 5 - 1 9 9 7  0 8 3 0
0 4 - 0 4 - 1 9 9 ?  1 3 3 0
0 4 - 1 4 - 1 9 9 ?  O T o O
0 4 - 0 4 - 1 9 9 7  0 8 1 5
o 4 - 0 4 - 1 9 9 7  1 1 3 0
o 4 - 0 8 - 1 9 9 7  0 8 1 5
o 4 - 0 1 - 1 9 9 7  0 8 0 0
o 4 - 0 4 - 1 9 9 7  1 3 0 0
0 4 - 0 4 - 1 9 9 7  0 ? 3 0
0 4 - 2 4 - 1 9 9 7  r 1 3 0
o 4 - 0 8 - L 9 9 7  0 8 1 5
0 4 - 0 4 - 1 9 9 7  0 9 3 0
0 4 - 0 4 - 1 9 9 7  0 9 3 0
o 4 - 0 4 - r 9 9 7  0 8 4 5
0 4 - 0 4 - 1 9 9 7  1 1 4 5
0 4 - 0 4 - 1 9 9 7  r O O O
0 4 - o x - 1 9 9 7  0 7 o O
0 4 - 0 4 - 1 9 9 ?  1 3 4 5
0 4 - 0 4 - 1 9 9 7  0 8 0 0

u1
4 4 8

< 5

mE/1
mg/1
ng/1
rrElL
neq/1
rnE/1
mq/l
*llr
*67r
mg/1
meq/tr
mq/1
*itr
^&'tt
mg/r
mq/L^a/,\
nrg/ I
mq/1
milr
mg/1"
us/1
mg/t
mg/l

4 -

as
q 9

sw
sw

AIkaI in iEy,  Tota l
Aluminum, Dissolved
Anions
Arsen i c ,  D i sso l ved
Bar ium, Dissolved
Boron,  Dissolved
Cadmium, Dissolved
Ca lc ium,  D i sso l ved
Cac ions
;;i;;;.
Chromium, Dissolved
copper,  Dissolved
Fluor ide
Hardness ,  Toea l
I r on ,  ToEa I
I ron ,  D i sso l ved
Lead .  D i sso l ved
Magnesium, Dissolved.
Manganese ,  D i sso l ved
Mercu ry ,  D i sso l ved
Mo)-ybdenum, Dissolved
N icke l ,  D i sso l ved

3 6 ?  3
<1 1

2 0  " 4
< 0 . 0 1  0 . 0 1

< L 1
0 . 3  0  . 1

< 0 .  o l "  0 .  o t
8 0  1

2 0 . 6
2 2  I

< 0 . 1  . 0 . L
< 0 . 1  0  . 1
0 . 5 4  0 . 0 1

624
o . ' 7  0 . 5

< 0 . 1  0 . 1 "
< o . t  0 . 1

1 0 3  5
< 0 . 1  0 . 1
< 0 . 2  0 . 2
< 9 .  t "  0  . 1
< 0 " 1  0 " 1

s M 4 5 0 0 - c I - B
E P A  2 1 8 . 1
E P A  2 2 0 .  t
sM45o0-F -c

as  CaCO3 SM234O-B
E P A  2 3 5 . 1
E P A  2 3 6 . I
E P A  2 3 9 . r
EPA 242. t
E P A  2 4 3 . 1
E P A  2 { 5 . 1
E P A  2 4 5 . 1
E P A  2 4 9 . 1

sw
MK
}(rJ

MK
MK
l4K
t'1K
MK
RJ
gw

MK
MK
R;
R,t
MK
MK
MK
MK
MK
MK
MK
MK

. B r a o .  , 1  l ; ' g l

wrf I I ffiltr
h? ""; ;a- iu.  . , .  u Wl* iAry

Resoecttully submitted.
COI"IUCRiNT TESTING E. ENGINEEFING CO.

n - 1

J.-t-t2,f-/42t4;

uunringtonLaboratory q

ovER .o BRANCH LABoaeToFTES srF.{TEdcALLY LocATEo tf,l pFuHctpAL coAr- MtNtNG enEAS, TIDEWATEB ANo GREAT LAKES PoRTs. AND RrvER LoAolNG FAclLlrlEs



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: 1919 SOUTH H|GHLANO A\8, SUm21GB, LOMBARO, ILUNOIS 60l€. TEtr 7O&953SOO FaX:895$(F6

>

l]l{
po
Flor't

7 " 5 9

lo *n"

/9\ SGiSi Member o{ rho SGs Group (socidt6 c6n6rale de Surveillancct

A p r i l  3 0 ,  L 9 9 7

LADWP - EARTHFAX ENGINEERING
7324 SO. TINION PARK AVENUE
SUITE  1OO
MIDVALE, UTAII  84047
CHRIS I{ANSEN

Kind of  sample wat .er
repo rEed  bo  us

Samp1e taken aE

Leo ClarkSample taken bY

Dat,e sampled March 27,  l -997

DaEe  rece i ved  March  28 ,  ] , gg ' : .

Analys is  repor t  no.

Sample idenEi f icat , ion by
LADWP

I D :  H C - 1
R e c ' d  1 5 O O  h r .
Samp led  16OO h r .

FIELD MEASUREMENTS

ConducEiviEy 275
Turbidity Murky
Temperature 1L.  OoC

NoTE:D isso l ved  u re t . a l s  f i l t e red  a t  l ab !
NOTE:Ni t , rat .e & Ortho Phos.  received go

laE,e before Eime expi redt

5g -L7 o8L
AnalYzed

PL€AS€ AOOFESS ALL CORAESPONOENC€ TO:
P.O. BOX IO2O. HUNTINGTON, UT 8452S

TEL: (gOi)  653.?31 r
FAX: (801) 653.2436

Anal s t
Ammonia

rogen, NiErat,e-Nitr iee
Nicrogen, NiEriEe

E p A  3 5 0  " 3
g p A  3 s 3 . 3
E p A  3 5 4 . 1
s M 4 5 0 0 - P - E
E P A  2 5 8 . 1
EqA 270 .2
E P A  2 ? 3 . X
E P A  1 6 0 . 1
E P A  3 ? 5 . 4
E P A  3 7 6 . 1
E P A  2 8 9 . 1

' " .  \ '

MAV * $ Affir

7

< 0 . 5
< 0 . 1

< 0 .  0 1
0 . 0 2

< 0 . 0 L
1 8 4

1  3 1 0
5 9 6

< 1 .  O
0 . 0 3

0 . 6

0 . 5
0 . 1

0 .  0 1
0  . 0 1 -

I

0 . 0 1
5

10
2 5 0
1 . 0

0 . 0 1

0 8  0 0
0 5 0 0
0 8 3 0
0 8 3  0
1 0 3  0
1100
1 0 4 5
0 ? 0 0
0 7 0 0
1015
0 7 4 5
0 8 1 5

5W

r J L

MK
t{K
MK

:i
t(rJ

MI(
r('J

mgll  as
mg/l as
mq,/l as
*i/t "smq/ I
*i7r
*i7r
*i/r
n:qf/L
^6/t
ms/t'*

o 4 - o ?  - L 9 9 7

o4-2L-L997
0 3  - 3 1 -  1 9 9 7
0 3 - 3 1 - 1 9 9 ?
o4 -04 - t997
0 4  - 1 5 -  1 9 9 7
0 4 - 0 4 - 1 9 9 7
0 4 - 0 3 - 1 9 9 7
o4-02-L997
0 4 - 0 2  - L 9 9 7

0 4 - 0 4 - r 9 9 ?
0 4 - o 8 - 1 9 9 7

N
N
!t
t3Phosphorous,  OrEho-PO4

Pocass ium,  D i sso l ved
Se len ium,  D i sso l ved
Sod ium,  D i sso l ved
So I i ds ,  ToEa l  D i sso l ved
Su I faEe
Su l  f i de
ZLnc,  Dissolved.
g"g ien/Anion Balance

33'fi i'"1';[1il'iE$ff*c & € NG tNE E Rt NG co'

4--rZ/- 2e.t€-
HuntingtonLaboratory q

ov€R .o BRAN6H LABoMToRtEs 5TMTEGICALLY LocATEo tN pRtNctpAL coAL MtNtNG AREA3, TTDESATER ANo GREAT tIKEs PoRTs, ANo RIVER LoADING FActLlTleS



COMMERCIALTESTTNG & ENGINEERING CO.
GENERAL oFFlcEs: tglg souTH HIGHLANo AV€., surrE 2rGB. LoMBARo. tLuNots 60148 o TEti 70&95+9300 FAx res5193o6

>

/g\ SGSI Member of the scs Group (Soci6r6 G6n€rate de Survoitranccl

A p r i l  3 0 ,  : . 9 9 7

LADWP -EARTHFAX ENGINEERING
7324 SO. IINION PARK AVENUE
SUITE  1OO
MTDVAIE, ttTAlI 84047
CHRIS HAI.ISEN

Kind of  sample WaEer
rePorEed  Co  us

Sa.mple taken at

Sample taken by Leo Clark

Dat,e sanpl-ed, l4atcin 27 , !.gg7

DaEe  rece i ved  March  28 ,  l - ggT

Analys is  repor t  no.

Sanp le  i den t i f i caE ion  by
I,ADWP

I D :  R F - 1
R e c ' d  1 5 0 0  h r .
Samp led  1515  h r .

FIELD MEASUREMENTS
p l l  7  . 2 7
D O 6

ConducEiv iEy ?20
Turbid i ty  Ht
TemperaBure  12 .OoC

NOTE:D issoLved  meba l - s  f i l t e red  a t  Lab !
NOTE:Ni t raEe & Ortho Phos.  received t ,o
lat ,e to analyze before ts iue expi red.  l

59 -L7079

PLEASE AOORESS ALL CORR€SPONO€NCE TO:
P.O. BOX 1020, HUNTINGTON. UT 84528

TEL: (€Or)  653-23t , |
FAX: (901) 65&A436

FIow 2 0  G P M

Anal.yzed

l in i ty ,  Tot ,a l

l in i ty ,  B icarbonaEe
iitt i .tv, carbonate

0 4  - 0 4  - L 9 9 7
0 4  - 0 4 - 1 9 9 7
0+  -  oc  - r ggz
o 4 - 0 4 - L 9 9 7
0 4 - 0 8  - L g g 7

0 4 - 1 5  - L g g 7
0 4 - 0 4 - 1 9 9 ?
04 -L4 -L997
04 -04 -L9g7
0 4 - 0 4 - 1 9 9 ?
0 4 - 0 8  - L 9 9 7

0 4  -  0 1 - 1 9 9 7
0 4 - 0 4 - 1 9 9 7
0 4  - 0 4  - 1 9 9 ?
a4-24- : .997
0 4 - 0 8  - L g g 7
0 4 - 0 4 - t  9 9 ?
Q4-O4-L997
0 4 - 0 4  - L 9 9 7
04 -a4 -Lg97
o 4 - o 4 - L g 9 7
o 4 - 0 1  - L g g 7
o 4 - o 4 - t g g 7
0 4  - 0 4  -  1 9 9 ?

4 0 ?
<5

3 4 4
< 1

1 1  ' )

< 0 . 0 1
<:.

4 . 2
< 0 . 0 1

2 R

r .0 .x
14

< 0 . 1
< 0 . 1
0 . 4 9

264
1 0 . 4
< 0 . 1
< 0 . 1

4 3
< 0  . 1
< 0 " 2
< 0 . 1
< 0 ' . 1

mo/1
*i7r
^6'tt
mg/l .
neq/1
ms/1
ms/1
mg/1
mq/1
*g7r
meq,/1
mE/1
rng/1
mE/L
mg/1
mg'/1
mE/1
mg/1"
mE/1
mcr/1
mg/r
ug/t
ng/L
ns/L

l{CO3
CO.r

CaCO3

s M 2 3 2 0 - B
s M 2 3 2 0 - B
E P A  3 1 0 " 1
Ep. r r  202.1

E P A  2 0 6 . 2
E P A  2 0 8 . 1
gpA  212 .3
E P A  2 1 3 . 1
E P A  2 1 5 . 1

5

1

-  - . :
0  . 0 1 "

1

0 " 1
o.0x

1

0.  r .
0 " 1

o " o 1

0 . 5
o . L
0  .1"

0 . t
0 . 2
0 . 1
0 . 1

q 5

a 5

d 5

1000
3.000
1 0 0 0
x-245
1 1 2 0
0 8 3 0
1 3 3 0
0 7 0 0
0 8 L 5
1 1 3 0
x120
0 8 0 0
1 3 0 0
0 7 3 0
1 1 3  0
1 1 2 0
0 9 3 0
0 9 3 0
0 8 4 5
1 1 4 5
L O O 0
a T a o
1 3 4 5
o 8  0 0

gw
sw
sw
l4K
RJ
MK
MK
MK
MK
MK
R,t
sw
MK
MK
R,f
R.I
MK
MK
MK
MK
MK
MK
MK
MK

Aluminum, Dissolved
Anions
Arsen i c ,  D i sso l ved
Bar ium, Dissolved
Boron,  Dissolved
Cadmium, Dissolved
Ca1cium, Dissolved
CaEions
Chlor ide
il;;;;;, Dissorved,
copper ,  Dissolved
Fluoride
Haroness,  ToEal
f ron ,  ToEa I_
I ron ,  D i sso l ved
Lead,  Dissolved
Magnesium, Dissolved
Manganese,  Dissolved
Plercury,  Dissolved
Molybdenum, Dissolved
N icke l ,  D i sso l ved

sM4500-c1 -B
E P A  2 1 8 . 1
E P A  2 2 0 . 1
s M 4 5 0 0 - F - c

as  CaCO3 SM2340-B
E F A  2 3 6 . 1
E P A  2 3 6 . 1
E P A  2 3 9 . 1
E P A  2 4 2 . 1
E P A  2 4 3 . 1
E P A  2 4 5 . 1
E P A  2 4 6 .  I
E P A  2 4 9 . 1

ResoectlullY submined.
coMMERiIAL TEsrlNG & ENGINEERING co.

tnr7Eaq
/' 4-.

Huntington Laborator| lW

I '

&t$&E r {t l0{}7

.  r  ! .  L - '  ^  "  . r . " 1

OVER ,IO BFANCH TJBORATORIES STMTEGICALLY LOC^TEO IN PRINCIPAL co^L MTNING AREAS, TIDEYVATEH ANIO GRA\T LAKES PORTS. ANo RIVER LOAOING FACTLITIES



COMMERCIAL TESTTNG & ENGINEERING CO.
GENERALOFRCES:'I9I9 SOUTH HIGHI3NO AVE.. SUTTE2IGB, LOMBARO, ILUNOIS 60148 ' TEIJ B9{I.S FA)C70&95}936

F

/g sifsEi Member of rhe sGS Group (Soci616 G6n4rate de Surveittancet

A p r i l  3 0 ,  L 9 9 7

T,ADTP - EARTHFAX ENGINEERING
7324 SO. LINION PARK AVENI,JE
SUITE  1OO
MIDVALE, T.ITAI{ 8404?
CHRIS IIANSEN

Kind of  sample WaEer
rePorEed  to  uE

Sarnple Eaken ats

Samp1e taken by Leo Clark

DaEe sampled March 27,  L997

Da tse  rece i ved  March  28 ,  LggT

Analys j -s  repor t ,  no.

Sa.rnple ident , i f icaEion by
I,ADWP I

I D :  R F - 1
R e c ' d  1 5 0 0  h r .
Samp led  1515  h r .

FIELD MEASUREMENTS
7 . 2 7

!o ""*Conducts iv iEy ?20
Turbid i ty  Hl
Temperature 12.  OoC

NOTE:D isso l ved  me la l s  f i l ce red  ae  l ab l
NOTE:N iE ra te  &  Or tho  Phos .  rece i ved  to
fabe bo analyze before t ime e>ql i red!

5g -L707g

PLEASE AOORESS ALL CORRESPONOENCE TO:
P.O. BOX lO2O. HUNTINGTON. UT s{s28

TEL: (gor)  6S.$A3r r
. FAX: (8O!) 653_2436

DII
bo
Flot+

Analyzed
, l

n, Arnmonia
rogen, Nitrate-NiEri te

NiErogen,  Nier i te

0 . 2
0 . L

< 0  . 0 1
0 . 0 3

2
< 0 " 0 1

1 0 9
5 5 0
1 9 9

< 1 .  o
o . 0 1
-  5 . 3

E P A  3 5 0 . 3
E P A  3 5 3  . 3
E P A  3 5 4 . 1
s M 4 5 o O - P - E
E P A  2 5 8 . 1
g P A  2 ? 0 . 2
E P A  2 7 3 . 1
E P A  1 6 0 . 1
E P A  3 ? 5 . 4
E P A  3 ? 6 ' . 1
E p A  2 8 9 . 1

0 4  -  0 ? - 1 9 9 7
04-2L-L997
0 3 - 3 1 - 1 9 9 7
0 3  - 3  1 - 1 9 9 7
o4 -o4 -L997
o 4 - L 5 - t 9 9 7
0 4 - o 4 - 1 9 9 7
0 4 - 0 3  - L 9 9 7

o 4 - 0 2 - L 9 9 7
0 4 - 0 4 - 1 9 9 ?
o4 -o4 -L997
0 4 - 0 8  - 1 9 9 7

0 . 5
0 . 1

0  . 0 1
0 . C I 1

1

0  . 0 1
1

1"0
5 0

L . 0
o .  o 1

mg/1
mq/l
*67r
mg/1
rTg/L
nftE/1
n€./L
mg/1
rnc/1
nis'/t
rl,g/L

*

0 8  0 0
0 5 0 0
0 8 3  0
0 8 3  0
1 0 3  0
1 1 0 0
:"045
0 7 0 0
0 ? 0 0
1 0 1 5
0 ? 4 5
t-L20

sw
,JC
rIC
\,1r-

l'!K
MK
MK
!te
sw
RJ
MK
t(u

a 5 N
a s N
a s N
a s PPhosphorous,  Ortho-PO4

PoEass ium,  D i sso l ved
SeLenium, Dissolved
Sodium, Dissolved
so l i ds ,  ToEa I  D i sso l ved
Sul fat ,e
su l f i de
Z lnc ,  D i sso l ved
Cacion, /Anion Balance

M&Y r $ ?007

. t

Fesoectfullv submined.
covr'reninl TESTING & ENGINEERING CO.

{-J-Vr:'4'14

Huntingtont3boratory €

ovER 40 BS,1NSH L1go6,4To6lgs srMTEGrcALLy LocATEo lN pRtNclpAL CoAL MtNtxq AREA5. TtoEwATER Ar{D GFEAT t-AKEs PoRTs. ANo RIVER LoAolNG FAc'LtrlES



INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMTT # ACT/007t013

Station# H C- |

Sample O^r" 9- = 3 -r 7

Sample Trne / 375

Type: Spring
L

Stream UPDES

Ap{.pnx C ognt$up-v(n ht*  -  Ere De Pa r^Sample Collection Point

Appearance of Watec

Flow/Depth Gpm)

Water Temperature (C)

ctear X S[ghUy Cloudv Cloudv ooaoue

,7  ca ?A

l  9a c-

pH ? 2

/o oo::::":'"3i::'+

dI;
L. ?.  A-.qRrc

LT g.  E ,  Hursnpc: ' ro i l .  UT

r{c - |
Date Shippe a92E 7
K f= P6R.7 p*zao

Date Results Received t l- S -?-

f,4-lY t I ?ffi07

' .  . . , ] . ,



INTERMOUNTAIN POWER AGENCY
HORSE CANIYON MINE

WATER MONITORING FORM

PERMTT # ACT/OO7iO13

Stat ion# RF t

Sample O^r" q-rl-97

sampfe n^" *

Type: Spring Stream UPDES

sample collection Point A ? ?p av | 56t DoustrsTpE,l u Tpau ?oxo Ceqsg t: 6

Appearance of Water: Clear- Slightly Cloudy- Cloudy[ Opaque-

A f -?uFlow/Depth (gpm)

WaterTemperature (C) 216 c

pH / , b

/a AnSpecific Conductivity

Dissotved Oxygen +
Comments: S:r.eE'p-ul Ft ".c,-s lft< ,Bsq U ?tee-= e.*tf a r Euep-<t

Samoled bv:

Laboratory

$ample lt)#

Date Shipp ea9-a%9 7
RE-eorrT P*za,n

Date Results Received r, - t  3 -91R.F- l

MAY T ffi ?$CIP
j "  . ,  .



I NTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMTT # ACT/007/013

stat ion# r?s- * \3 Rroot" sP<'"r \

Sample O^t" a -? ,4^ 9 7

Sample Time t45O

Type: Sorino V_-?__ Stream

Sample Collection Point ?t e F 9 t sc t+/) -e"CE F R 6U SeAu:3

Appearance of Watec Clear V Sftghtly Cloudy_ Cloudy_ Opaque-

t2 6?u

UFDES

Flow/Depth Gpm)

Water Temperature (C) 9dc-

pH 7,5 6
Specific Conductivity 750

Dissolved Oxygen 6
Comrnents:

:::::r'
Sample lD#

L, P, CtaBt<

R5-t

Date ShiPPed-

tto Ae?e,er OITED
Date Resufts Received 

-,/ 
--aa9a -

MAV r I 2fi0/
\  .  t "  . ' . "



INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMIT # ACTIOOTIO|3

Station #

sample oate N//  -  No taau) -  1^28-97

samptenne - 
| f3O

Type: Spring $tream UPDES

Sample Collection Point

Appearance of Watec

FtowrDepth (gpm)

Water Temperature (C)

Clear Sliohtlv Cloudv Cloudv Opaoue

pH

Speeific Conductivity

CIissolved Oxygen

Comments:

$ampled by:

Laboratory

Sample lD#

L, ?. Ct*arc -

Date Shipped-

Date Results Received

" " ' .

ft4AY t & 2007

\  
' " i ' l f  r '



COMMERCIAL TESTING & ENGINEERING CO.
GENEML OfFICES: r919 SOUTH HIGHLANO A\€, SUm 21G'8. LOMBAfi0, IUJNOIS 601a8 . TEL: &iO-953-93O0 FAK 530-953-9306

fg\ SgS Momber of trr6 sGS Group (Socidr6 G6n6rate cre Suryoitrance)

PLEASE ADORESS ALL CORRESPONOENCE TO:
PO. BOX 1020

HUI.{TINGTON, UT 84528
TEL (801) 653-231 I
FAX: (801) 653.2436

November  4 ,  : - . 991

LADWP- EARTHFAX ENGINEER1NG
7324 SO. UNION PARK AVENI'E
S U I T E  1 O O
MIDVALE, U:TAH 84047
CHRIS HANSEN

Kind of sarnple Wat,er
repor t ,ed to us

Sample E,aken at

Sarrple taken by Leo Clark

Dat ,e sampled,  Sept ,ember 28,

DaE,e received,  September 29,

Sample ident , i f icat , ion by
LADWP

I D : H C - 1

R e c ' d .  0 8 2 0  h r .
Samp led  1325  h r .

FIELD MEASUREI"IENTS
nlJ t  . 5 2

4

1 9 9 ?

LggT

Analys is  repore no.

Flow 12 cPM
Conduct iv iEv 1000
Turbidity CLEAR

_ Temperature 19oC

Note :D isso l ved  me la l s  f i l t e red  aE  l ab !

59 -L7823
Analyzed

Uni t Anal F

l in i ty ,  B icarbonaEe
l in iEy,  Carbonate

0 9 - 3 0 - 1 9 9 7
o 9 - 3 0 - 1 9 9 7
o 9 - 3 0 - 1 9 9 ?
1 0 - 0 7 - 1 9 9 7
x 0 - 0 8  - L 9 9 7
1 0 - 0 2  - L g g 7
1 0 - o 7 - 1 9 9 ?
r . o - o 7 - L 9 9 7
1 o - 0 5 - 1 9 9 ?
to -o7  -Lgg7
L 0 - 0 8  - L 9 9 7

1 o - 0 2 - 1 9 9 ?
10  -  o7 -  r . 997
L 0  -  0 6 ' -  1 9 9 7
LO-22-Lgg7
1 0 - 0 8  - t 9 9 7

1 o - 0 6 - 1 9 9 ?
1 o - 0 5  - L 9 9 7

r 0 - 0 6 - r 9 9 7
1 0 - o ? - l - 9 9 ?
1 0 - 0 6 - 1 9 9 ?
og -2g - ] , gg7
r .0 -  07 -  r -9 9?
1 0 - 0 6 - 1 9 9 7

s3o
10

4 5 1
< 1

1 q  t

.;:; i
< r

0 . 2
< 0 .  0 1

3 5
L 4 . : .

x 8
< 0 . 1
< 0  . 1
0 . 1 0

3 4 3
2 . L

< 0 . 1
< 0 . 1

62
< 0 " L
< 0 . 2
< 0 . 1
< 0 . 1

mg/1
n}J/1
mc/1"
mo/I
m!q/1
mg/1
mE/1
mc/1
^6'/t
mg/1
meq/1
mg/1
mglr
rlg/l
mE/1

lIeO3
COe

cacol

s M 2 3 2 0 - B
sM23 2  0  -B
E P A  3 1 0 . 1
E P A  2 0 2 . 1

5
5
5

0 .  0 1
1

0 .  : .
0"0 r .

t

1

0 . 1
0 .  t "

0  .0 : "

0 . 1
0 . 1
0 . 1

I
0 . 1
0 . 2
0 . 1
0 .  t "

mq/ l  as
*67r
ms/1
m9/1
ms/1
mg/l
uq /1
mg/ r
ms/1

as
AE
as

1 2 0 0
1 ? 0 0
1 ? 0 0
0 1 4 5
0 9 0 0
0 2 3 0
0 2 3 0
x 9 3 0
0715
0 0 3 0
0  9 0 0
1 4 0 0
0 ? 0 0
0 6 0 0
0 g  0 0
0  9 0 0
2245
2245
0 ? 3 0
0 1 0 0
2 3 1 5
2 2 3 0
0 2 4 5
0 6 4 5

sc
sc
€c
l"1K
R.J
MK
MK
MK
MK
MK
R{f
5C
MK
MK
sc
!(rJ

MK
MK
MK
MK
MK
MK
MK
MK

e lka l i n i t y ,  ToEa l
-^.lunrinum, Dissolved
Anions
Arsen i c ,  D i sso l ved
Bar ium, Dissolved
Boron,  Dissolved,
Cadmium, Dissolved.
Ca1c ium,  D i sso l ved
Cat ions
Chlor ide
Chromium, Dissolved
Copper,  Dissolved
Fluor ide
Hard.ness,  ToEaI
I ron .  ToEa I
T ron ,  D i sso l ved
;;;, ;i;;;i;;;
Magnesium, Dissolved,
t ', langanese, Dissolved,
t lercury,  Dissolved
Molybdenum, Dissolved
N icke l ,  D i sso l ved

E P A  2 0 6 . 2
E P A  2 0 8 . 1
E P A  2 1 2 . 3
E P A  2 1 3 . 1
E P A  2 1 5 . 1

sM4500  - c l  -B
E F A  2 1 8 .  t
E P A  2 2 0 . 1
s M 4 5 o O - F - C

CaCOe SM2340-B
EPA 236 ' , . 1
E P A  2 3 5 . 1

.  E P A  2 3 9 . 1
E P A  2 4 2 . 1

.  EPA 243 .L
E P A  2 4 5 . 1
E F A  2 4 6 . 1
E P A  2 4 9 .  r

pq,\y l 4 ?ffi07

t . '  
" ' ^ i

,..OUU* 
40 BRANCH LAAORATORIES STR/{TEGICALLY LOCATEO tN pRtNCtPAL COAL TIOEWATER AND GR€AT LAKES PORTS, AfiO RIVER LOA9ING FACIUNES



COMMERCIAL TESTING & ENGINEERING CC).
GENEFAL OFFICES: 1919 SOUTH HIGHLA ID A\G., SUrTE 210-8. LOMBAFO, ILUNOIS 60148 . TEU 630-953-9300 FruC 630-953-9306

fg\ SgS Memb€r or the sGS Grosp (soct€t6 G€ndrale de gJrveiltance)

Novemlce r  4 ,  L99?

LADWP - EARTHFAX ENGIMEERING
?324 SO. I.]NION PARK AVENLIE
SUITE  lOO
MIDVALE, UTAH 84047
CHRIS HANSEN

Kind,  of  
_sample 

Wat,er
repo rEed  to  us

Sample Eaken at

' 
. Leo ClarkSample taken by

DaE,e sampled.  Sept ,ember 28,  J .ggT

Dat.e received Sept ,ember 29,  1ggl

AnalysS.s reporU no.

PLEASE ADORESS ALL CORRESPOND€NCE TO:
P.O. BOx 1o2o

HUNTINGTON, UT 845?8

XH l8ili3fi:1111

Sample ident i f icat , ion by
LADWP

I D :  H C - 1

R e c ' d . 0 8 2 0  h r .
Samp led  1325  h r .

FIELD MEASUREMENTS
p H  7  . 3 2

:i"' l, or*
ConducE iv iEy  1000
Turbidit,v CLEAR
Temperat.ure lgoC

No te :D i ssoLved  rneEa ls  f i l t e red  aE  l ab !

59- : -7823
Analyzed

rameter  Resu l t ,  MRL Un i ts  Method Dabe /T ime /Ana lvs t

#:!:ri $lii:: "iEri'Ee
) i l  &  Grease
t)hosDhorous,  OrE,ho-PO4
PoLass ium,  D i sso l ved
Se Ien ium,  D i sso l ved
.Sodium, Dissolved.
l : r> l - ids,  Tota l  Dissolved.
Sul  f  a t ,e
Sul  f  ide
ZLnc ,  D i sso l ved
' 'a  r -  ion, /Anion Balance

< 0 . 5  0 . 5  m S / I
0 . 1  0 . 1  r r . g / I

< 0 .  0 1  O .  o l  r r y / L
<2 2 ,rg/t

O.  02 O .  01 r r rg/L
2Lw/L

<O .  01  0 .  01  R.S/ I
155 ,  ^g/L
870 10  mS/ I
298 ],2S mS/l
s . 4  0 . 1  m g / l

0 . 0 r  0 .  o l  m g / l
- 5 . 7  +

1 0 - 2 0 - 1 9 9 7  0 9 3 0  R J
1 o - 0 9 - 1 9 9 ?  O 7 o 0  , J C
o 9 - 3 0 - 1 9 9 7  o 8 3 o  . r C
r . 0 - 2 3 - 1 9 9 ?  O ? O O  J C
o 9 - 3 0 - 1 9 9 7  o 7 3 o  J C
1 0 - 0 5 - 1 9 9 7  2 3 3 0  M K
1 0 - 0 3 - 1 9 9 ?  0 L 4 5  M K
1 0 - 0 7 - 1 9 9 7  0 0 0 0  M K
o g - 2 9 - t g g 7  0 7 0 0  . t c
1 0 - 0 ? - 1 9 9 7  L 2 L 0  S C
1 0 - 0 3 - 1 9 9 ?  1 1 r 5  R J
1 0 - 0 6 - 1 9 9 7  0 6 3 0  M K
1 0 - 0 8 - 1 9 9 7  0 9 0 0  R , J

a E N
a s N
a s N

E p A , 3 s 0 . 3
E p A  3 s 3 . 3
EpA 354. t .
s M s 5 2  o  - B
s M 4 5 0 0 - P - E
E p A  2 5 8 . 1
g F A  2 ? 0 . 2
E P A  2 7 3 . 1
E P A  1 6 0 . 1
E P A  3 7 5 . 4
E P A  3 ? 5 . 1
E P A  2 8 9 . 1

a s P

MAY r $ a0$r

OVER .IO BRANCH LAAORAToRIES STRATEGICALLY LOCATEo IN PRINCIPAL coAL MTNING
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Yrous tnn cnNomoNq nN o.:lrEECC

ANO GREAT I.AKES PARTS, ANO RN/ER LOADING FACIUN€S



COMrV|ERCIAL TESTING & ENGINEERING CO.
GENEFAL OFFICES: 1919 SOUIII HIGHIANO AVE., SUm 21Gg, LoMBAftD, |LUNOTS 60148 . rEL? 630-953-9300 FAX 630-953-9306

SiElSi Member of th€ scs group (soct6r6 c6n6reto de g.rrvciltancct

November 13,  l -997

LADWP - EARTHFAX ENGINEERING
?324 SO. UNION PARK AVENI'E
SUITE ] .OO
MIDVALE, UTAH 8404?
CHRIS }IANSEN

Kind of  sample Wat,er
repo r ted  to  us

Sample t,aken at

Sample t,aken by Leo Clark

Dat ,e sampJ.ed SepEember 28,  LggT

Date received Sept ,ember 29,  19g?

Sanp1e ident i f icat ion by
I-ADWP

I D : R F - 1
R e c ' d  0 8 2 0  h r .
Samp led  1410  h r .

FIELD MEASUREMEMTS
p H  7 . 6
D O 4

PLEASE ADORESS

5 GPM

ALL CORRESPONDENCE TO:
P.O. BOX 1020

HUNTiNGTON, Ur 84528
TELj  (801) 653-231 r
FAX: (801) 653-2436

Flow

Analys is  reporg no.

ConducE,iv iEy 1050
't\rrbidity MTJRKY

. Temperature 2loC
NOTE: Dissolved met,als f i l t ,ered. at lab
NOTE: Sulfatse expired when anaLyzed
due to rerun for charge balance

59-L7824
Analyzed

Un{
in i ty ,  B icarbonate

l in iey,  Carbonat ,e
Alkal in iEy,  ToEal
-\l-uminum, Dissolved

s M 2 3 2 0 - B
s M 2 3 2 0 - B
E P A  3 1 0 . 1
E P A  2 0 2 - 1

E F A  2 0 6 . 2
E p A  ? 0 8 . 1
E P A  2 1 ? . 3
E P A  2 1 3 . 1
E P A  2 1 5 . 1

s M 4 5 0 0 - c I - B
E P A  2 1 8 . 1
E P A  2 2 0 . r
s M 4 5 o O - F - C

CaCO3 SM234O-B
E P A  2 3 6 . 1
E P A  2 3 6 . 1
E p A  2 3 9 . L
E P A  2 4 2 . 1
E P A  2 4 3 .  L
E P A  2 4 5 . 1
E P A  2 4 5 . l -
E P A  2 4 9 . 1

Anions
Arsenic,  DissoJ-ved,
Bar ium, Dissolved
3oron,  Dissolved
Cadmium, Dissolved,
Ca lc ium,  D i sso l ved
r laCions
Cl'rloride
Chromium, Dissolved,
l oppe r ,  D i sso l ved
IrLuor ide
i lardness,  Tof ,a l
I r on ,  Toea l
I r on ,  D i sso l ved ,
Lead. ,  Dissolved.
r . lagnesium, Dissolved
I ' langanese,  Dissolved
l . lercury,  Dissolved
Molybdenum, Dissolved
) I i c ] ; e1 ,  D i sso l ved .

5 6 :
< 5

46L
< 1

1 4 . 3
< 0 " 0 1

< 1
0 . 1

< 0 . 0 1
4 5

1n_.1
L I

< 0 . 1
< 0 " 1

< 0 . 1 0
3 5 4

< 0 . 1
< 0 . 1
< 0 " 1

6 1
< 0 . 1
< 0 " 2
*9-1
< 0 . 1

9

5
5

- - - :
0 . 0 1

..l

0. r .
0 . 0 1

,t

.,L

0 . 1
0 " 1

0 . 0 1

0 " 1
0 . 1
0 . L

1

" i
0 " 2
0 " 1 "
0 . 1

nng/1
rnE/1
mq/L
^s/t
neq/1
mq/1
^itt
*i7r
ms/1
mg/l
mea/1
mg/ r
mo/1
ms/t
nAlL
mg/t aE
ms/1
mg/L
nS"/1
mq,/l-
mg/ r
ugll
mgl:"
mg/l

as HC03
AE CO:
as CaCO3

1 2 0 0
1 ? 0 0
L 2 o O
0 1 4  5
1 4 o O
0 2 3 0
0 ? 3 0
1 9 3  0
0 ? 1 5
0 0 3 0
1 4 0 0
1 4 0 0
0 2 0 0
0 5 0 0
0 8 0 0
]-400
2245
2245
0 7 3  0
0 1 0 0
2 3  1 5
2230
024,
0 5 4 5

0 9 - 3 0 - 1 9 9 7
o 9 - 3 0 - 1 9 9 ?
0 9 - 3  0 -  1 9 9 ?
1 0 - o ? - 1 9 9 ?
] .L-12 - : -g97

] .a -02 -Lg97
L O - 0 7  - L g 9 7

LO-01  - ] - 991

1 0 - 0 6 - 1 9 9 ?
1 0 - 0 7 - x 9 9 7
1 1 - 1 2  - t g g 7

1 0 - 0 2  - L g g 7

1 o - o ? - 1 9 9 ?
t 0 - 0 6 - 1 9 9 ?
L O - 2 2 - 1 9 9 7
1 1 -  r - 2  -  1 9  9 ?
1 0 - 0 6 - 1 9 9 7
1 0 - 0 6  - 1 9 9 7
to -06  - ] - 997
LQ-O7  -1997

1 o  - 0 5  - L g g 1

o g  - 2 9 - L g 9 7
1 o - o ?  - L g g 7

1 0 - 0 6  - 1 9 9 7

D\-

sc
c/ i

MK
RJ
I',1K
MK
l,1K
MK
MK
R.t
sc
MK
MK
sc
R.7
MK
t4K
MK
MK
MK
MK
Mt(
MK

OVER 40 BRANCH LABORATORIES STFATEGICALLY LOCATED tN PEINCIPAL COAL MTNING

M E M El
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ANO GREAT I-A.KES PORTS, ANO FTVER LOAOING FACIUTTES



COMMERCIAL TESTING & ENGINEERING CO.
GENEML OFFICES: 1919 SOUTH HIGHLANO AVE.. SUITE 210-8. LOMBAFD, ILUNOIS 60118 . TEL: 630-953-93m FAX 63&'953-9306

ffi'*' /g\ SIEE| Memb€r or u," scs

Analys is  repor t ,  no.

Grcup (Soci6t6 G€n6ralo d€ Surudllanc€)

PLEASE AOORESS ALL CORRESPONOENCE TO:
PO. BOX 1020

HUNTINGTON. UT 84528
TEL (801) 6s3-231 1
FAX: (gO1) 653-2436

November  13 ,  L991

LADWP -EARTHFAX ENGINEERING
7324 SO. UNION PANK AVENUE
SUITE  1OO
MIDVALE, I I |AH 84047
CHRIS }ANSEN

rcind of  sample WaEer
repo r ted  Eo  us

SampJ.e baken ats

Samp1e t ,aken by Leo Clark

Da te  sa :np led  Sep t ,e rnbe r  28 ,  199?

Dabe  rece i ved  Sep t ,ember  29 ,  l ggT

Sarnple ident i f icat , ion by
LADWP

f D : R F - l -
R e c ' d  0 8 2 0  h r .
Samp led  L4Lo  h r .

FTELD MEAST'REMENTS
p H  7 . 6
D O 4
Flow 6 GPM
ConducEiv i ty  l -060
Turbidity MURKY
Temperat ,ure 2 loc

NOTE: Dissolved met ,a ls  f i l tered at ,  lab
NOTE: Sul fate expi red when analyzed,
due to rerun for charge balance

59-L7824
AnaLyzed

, Ammonia
€n ,  N i t , r aee -N i t r iEe

l - - ; rogen,  Ni t r i te
l i l  &  Grease

< 0 .  5
0 . 2

< 0 . 0 1
<2

0 " 0 2
< t

< 0 .  o 1
J - :  /

8 3 0
222

< 1 .  0
0 . 0 3
- 0 .  g

0 . 5
0 . 1

C I .  0 t
5

o'nl
o.  o r "

I
1 0

I
o . :"

o .  0 1

mg/1
mcr/1
r,g/ L
mc/ I
*i7r
mg'/1
mE/1
mg/1
mq,/I
m9/ r
mq/1
mq/  I

*

a s N
a s N
a s N

a s F

0 9 3 0
0 ? 9 0
0 e 3  0
0 7 0 0
0  7 3 0
2 3 3 0
0 1 4 5
0 0 0 0
0 7 0 0
0 9 0 0
x 1 1 5
0 6 3  0
:.400

R,.l
,tC

::

JC
MK
!4K
l,O(

sc '
l(rJ

MK
RJ

E P A  3 5 0 . 3
E P A  3 5 3  " 3
s P A  3 5 4 . t
sMs  520  -B

s M 4 5 0 0 - P - E
E P A  2 5 8 . 1
E P A  2 7 0 . 2
E P A  2 ? 3 . 1
E P A  1 6 0 . 1
E P A  3 7 5 . 4
E P A  3 ? 6 . L
EPA 299 .  r .

l 0 - 2 0 - r - 9 9 7
L O - 0 9 - 1 9 9 7
0 9 - 3 0 - 1 9 9 7
1 0 - 2 3 - 1 9 9 7
o 9 - 3 0 - 1 9 9 7
1 0 - 0 6 - 1 9 9 7
r 0 - 0 3  - 1 9 9 1

1 0 - 0 7 - r - 9 9 7
o9 -29 -1,997
LL-L2-Lg97
1 0 - 0 3  - 1 9 9 7

l -o -06  -Lgg7
11 -1 ,2  - : - 997

?hosphorous,  Ort ,ho-PO4
?oEass ium,  D i sso l ved
r - r -en i t rm ,  D i sso l ved
' i r>d ium,  D i sso l ved
; ;o l ids,  Tot ,a l  Dissolved,

n - i f a te
l , r . ' i f id ,e
i i r : c ,  D i sso l ved

-acion, /anion Balance

.  
'  i t a t ' ) " 4

OVER 40 BRANCH L,ABORATORTES STRATEGTCALLY LOCATED IN PRINCTPAL COAL MIHING EAS,

$44v r $ ffir
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ltts
6rr ndc6ce

AND GREAT I.AKES PORTS, AND FIIVER LOADING FACILITIES



COMMERCIAL TESTING & ENGINEERING CO.
GENEML OFFICES: 1919 SOTJTH HTGHLANO A\G.. SUm 210-8, LOMBARO, ILUNOIS 601{8 . TE|.i 630-953-9300 F X 630-953-930€

rg |sGsi Membef of the sGS Group (socidt6 G6n6raje de surveitrance)

Oct ,obe r  3  0 ,  L997

LADWP - EARTHFAX ENGINEERING
?324 SO. UNION PARK AVENUA
SUITE  ] -OO
MIDVAIE,  UTAH B4O4?
CHRIS HAITSEN

Kind of  sample WaE,er
repo rEed  Eo  us

Sample t,aken at,

Sarnple taken by Leo Clark

Dat ,e sampled,  September 28,  i rggl

0at ,e receiwed Sept ,ember 29,  3,gg7

PLEASE ADoREss ALL coRRESpoJ:DS_., 
;i;

HUNTINGTON. UT 84528

ftl:sil3!ri?ll

gampJ .e  i den t i f i ca t i on  by
LADWP

ID:  RS-? -

R e c ' d  o 8 2 O  h r .
Samp led  1450  h r .

FIELD MEASUREMENTS

B5 :"

lt

Flow 12 GPM

Analys is  reporE no.

ConducEiv i t .y  750
Turbidity CLEAR
Temperature 9oC

DissoLved metsale f i ] . tered,  at ,  lab l

59 -L7825
Analyzed

I i n iEy ,  B i ca rbona t ,e
l in i ty ,  Carbonate

s M z 3 2 0 - g
s M 2 3 2 o - B
E P A  3 1 0 . 1
FPA 202.  r "

E p A  2 0 6 . 2
E p A  2 0 8 . 1
s p A  2 I ? . 3
g P A  2 1 3 . 1
E P A  2 1 5 . 1

sM4 5  00  - c I  -B
E P A  2 L 8 . t
E P A  2 2 0 . 1
s M 4 5 o O - F - C

CaCO3 SM234O-B
E P A  2 3 6 . 1
E P A  2 3 6 . 1
EPA 239 .  r -
EPA 242 . t
E P A  2 4 3  . 1
E P A  2 4 5 . 1
EPA 246' , .  L
E P A  2 4 9 . 1

O  9 -  3  0 . 1 9  9 ?
o 9 - 3 0 - 1 9 9 7
0 9 - 3 0 - 1 9 9 7
1 0 - o ? - 1 9 9 7
1 0 - 0 8  - L 9 9 7

to -02 - tg97
1 o - 0 7 - 1 9 9 7
r 0 - 0 7 - 1 9 9 ?
r - 0 - 0 5 - 1 9 9 7
LO-07  -Lg97
10 -08  - ] - 997
L 0 :  0 2 - t 9 9 7
L O - 0 7  - L 9 9 7
1 0 - 0 5 - 1 9 9 ?
L O - 2 2 - L 9 9 7
1 0 - 0 8 - r . 9 9 ?
r . o - 0 6 - r . 9 9 7
1 0 - 0 6 - 1 9 9 7
1 0 - 0 6  - t 9 9 7

r - o - o ? - 1 9 9 7
l -o -06  -Lgg7
0 9 - 2 9 - 1 9 9 ?
L O  - 0 7  - 1 9 9 7
1 0 - 0 6 - 1 9 9 7

5 1 8
< 5

425
< 1

a 1  a

< 0  . 0 1
<1

0 . 3
< 0 . 0 1

I U 5

2 4 . 6
2 g

< 0 " 1 -
< 0 . 1

< 0 . 1 0
747

< 0  . 1
< 0 . 1
< 0 . 1

1 1 9
< 0 , 1
< o . 2
< 0  . 1
< 0 . 1

m(r/1
*g/r
mq/1
*izr
mlq/1
msir
mq/1
mg/r
mg/L
mg/1
meq/1
ns/L
mq/l
mct/ I
m;/r

!*eO3
CO.r

CaCO3

1 2 0 0
1 2 0 0
1 2 0 0
0145
0 9 0 0
0 ? 3 0
0 2 3 0
1 9 3 0
0 ? 1 5
0 0 3 0
0 9 0 0
1400
0 2 0 0
0 6 0 0
0 8  0 0
0 9 0 0
2245
2245
0 ? 3  0
010CI,
2 3  1 5
223A
0 2 4 5
0 5 4  5

:
1

t c

as
as

sc
sc
sc
MK
R'J
MK
MK
MK
MK
MK
R'J
sc
MK
MK
sc
R!T

MK
MK
MK
MK
MK
MK
MK
MK

I Ika I i n iEy ,  To t ,a l
iLuminum, Dissolved
.a.rrions
; ; ; ; ; . ,  Dissorved.
Sar ium, Dissolved,
9o ron ,  D i sso l ved
Cadmium,  D i sso l ved
Ca lc ium,  D i sso l ved
Cat ions
Ch lo r i de
Chromium, Dissotved,
Joppe r ,  D i sso l ved
: : .Luor ide
! i , r rdness,  Tot ,a1
i  r ion,  ToE,al
i r on ,  D i sso l ved
Lead ,  D i sso l ved
r ' lagnesium, Dissolved
; ' langanese,  Dissolved,
t l lercury,  Dissolved.
t ' lo lybdenum, Dissolved
) l i c l ' . e1 ,  D i sso l ved

0 . 0 t
1

0 . 1
n'ol

L
0 . 1
0 " 1

0 . 0 1

0 . 1
0 . 1
0 . 1

z
0 . L
0 , 2
0. r "
0 . 1

mS/l a.s
ms'/1
rng/1
ms/l
mg/1
mq,/l

"i7rmg/l
ms/1

hi,qii . 4 f$ft?

1 .

ovER 40 BRANCH LAaORAToRIES STRATEGICALLY LOCATEO IN PRINCIPAL coAL MtNtNG

M E M Ft
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ANO GF€AT LAKES PORTS, ANO FTVER LOADING FACTLMES



COMMERCIAL TESTING & ENGINEERING CO.
GENERAL OFFICES: l9l9 SOUTH HIGHIJAITO A\€.. SUITE 210-8, LOMBAFO. |LLINOTS 6Ot4O . TEt-: 630-953-93co FruC 630-933-9306

/g SCEi Memb€r or rhe scs croup Fociet6 c6n€rate de Surueitrance|

O c E o b e r  3 0 ,  L 9 9 7

I,ADWP - EARTHFAX ENGINEERING
7324 SO. UNION PARK AVENUE
SUITE  lOO

[?Yl"I:.-TY 84047
CHRIS TIANSEN

Kind of  sample Wat,er
repo r ted  Co  us

Sample Eaken aE

Sample baken by Leo Cl-ark

Dat ,e sampled.  September 28,  i -g97

Dat.e received,  September 29,  L9g7

PLFJSE ADORESS ALL CORRESPONO€NCE TO:
P.O. BOX 1020

HUNTINGTON, UT 84528
TEt j  (801) 653_231 I
FAX: (801) 653_2436

Sample ident i f icat ion by
LADI4P

I D : R S - 1 .

R e c ' d  0 8 2 0  h r .
Samp led  1450  h r .

FIELD MEASUREMENTS

B: ;"

p

FIow 12 GPM

Anal .ye is  repore no.

ConducE iv iEy  750
TurbidiEy CLEAR
Temperat,ure 9oC

Dissol -ved metal -s  f i l tered at ,  lab!

5 9 - r - ? 8 2 5
Analyzed

IJni Date/Ti r re
Ammonia

oglen,  Ni t raE,e-Ni t r i tse
< 0 .  5
<0  .1 "

0 . 5
0 . 1

mg/1
mo/1
^6'/t
mg/I
mq./l
*iir
mg/1
mgll
mg/1
mq/1
*i7r

*

as
ag

4 -

a -

RJ

,JC
MK
MK
MK
'fC
sc
Kd

MK
RJ

N
N
N

E P A  3 5 0 . 3
E P A  3 5 3 . 3
E F A  3 5 4 . 1
sM4500-P-E
g P A  2 5 8 . 1
r ,pL 270.2
EPt\  2?3 .1
E P A  1 5 0 . 1
E P A  3 ? 5 , 4
E P A  3 7 5 . 1
EpA 289 .  t "

1 0 - 2 0 - 1 9 9 7  0 9 3 0
1 0 - 0 9 - 1 9 9 7  0 1 0 0

t l i t r ogen ,  N iE r i t e
?hosphorous,  Ortho-PO4
PoLass ium,  D i sso l ved
Se len ium,  D i sso l ved
Sodium, DissoJ-ved
So i i ds ,  ToEa I  D i sso l ved
Su I  f a te
: ' . r l f id .e

l l : nc ,  D i sso l ved .
r. iacion/A:nion Balance

0 9 - 3 0 - 1 9 9 7  0 8 3 0
o 9 - 3 0 - 1 9 9  7  0 7 3 0
L o - 0 6 - 1 9 9 7  2 3 3 0
1 - 0 - 0 3 - 1 9 9 7  0 1 4 5
1 o - 0 7 - 1 9 9 ?  O O O O
0 9 - 2 9 - 1 9 9 7  0 7 0 0
1 0 - 0 7 - L 9 9 7  L 2 L O
1 o - 0 3 - 1 9 9 7  1 1 1 5
1 0 - 0 5 - 1 9 9 ?  0 5 3 0
1 0 - 0 8 - 1 - 9 9 ?  O g o O

< 0 .  0 1  0 . 0 1 -
0 . 0 2  0  "  0 r .

7 L
< 0  "  0 1 "  o . 0 1

2L7 2
1 5 7 0  1 0

859  25A
< 1 , 0  0 . 1
0 , 0 1  0 . 0 1

\ l

h  
'  - -

MlhY { :} ?,$07

OVEF 40 BRAHCH TAEORATORIES STRATEGICALLY LOCATEO tN PRINCTPAL COAL MINTNG
,9,1

AND GREAT I.AKES PORTS, ANO RTVER LOADING FACILITIES



@ INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMTT # ACT/007/013

sample oate /J/A 
' - *m O., Deceu 6ez,

Sample Time l 1 l l

sta t ion# HC-  |

I  ype: Spring

l l

t7g7 ,

, r

t&r AccEssA IIE

r t  t  I

. S..totJ €- I e e

t (  ( \

UPDESStream

Sample Collection Point

Appearance of Waten

Flow/Depth Gpm)

Water Temperature (C)

pH

Clear_ Slightly Ctoudy Cloudy Opaque

Specific Conductivity

Dissolved Oxygen

Comments: ^)or Sauol'8,b Drts 7n Sttac's tf /cS

Date Shipped_d/JL

Sample lD# Date Results Received A)/ A

Sampled by:

Laboratory

MAY I $ 3fi0/

.  
" f



INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

IM*ot::":* tTrNG FoF
PERMIT # ACT/007/013

Station # RF _ I
sample oate N/a - 4AG ,9aclt-186e-ttIg7, fior A&c;*,*BL' Y,,'D :'T
SamPle  T ime  t t  , ,  ' |  t t  t t  t '  "

Type: Spdng Stream ,(-*- UPDES

Sample Collection Point <=

Appearance of Water: Clear- Slightly Cloudy- Cloudy- Opaqu6-

Flow/Depth Gpm)

Water Temperature (C)

pH

Specific Conductivity

Dissolved Oxygen

Comments: 1.)-n-- €awu e f Dt E TO SAod e lC e

ffil; Date Shipped Nr//T

Date Results Received N/ t -

M,qY t ffi AffiOr

:

eeogTeo 6t ,



INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMTT # ACT/007/013

R s -,, z Raluc^, $a'^r6 \ s

Sampte Date x/r - ,FT-II-.Q 
rOe-Er^F-e- 

t??7t Nor AccEsr,AeLEr S,cou) C /ce_

Sample Time

Type:

Station #

Spring

Ir

Stream UPDES

l rt ttrt tt r( l

Sample Collection Point

Appearance ef Water:

Flow/Depth (Spm)

Water Temperature (C)

pH

Clear_ Slightty Cloudy Ctoudv Ooaoue

::::":'",Ti:':''"

:*jl; Date Shipped

Date Results Received



INTERMOUNTAIN POWER AGENCY
HORSE CANYON MINE

WATER MONITORING FORM

PERMIT # ACT/OO 71013

station# HG Z-

sampre oate N/A. ^ {o. Ft-oct' Prr sr L)O 4U Q / q1 7
Sample Trne ilr/*

Type: Spring

Sample Collection Point

Appearance of Waten

Flow/Depth Gpm)

Stream V I  l D n c e

Clear_ Slightly Ctoudy Cloudy Opaque

Water Temperature (C)

pH

Specific Conductivity

Dissolved Oxygen

eomments:

Sampled by:

Laboratory

Sample f0#

r n
L.  

' t -  
A  UL  CLA fP  l<

.  t  t / r Date shippe d il/A

Date Resutts Received N/A-

MAY T $ ?MCIP



Intermountain Power Agency
Horse Canyon Mine

1997 Annual Hydrologic Monitoring Report
ACT/007/013

March 25, 1998

APPENDIX B

BAR GRAPHS AND SPREADSHEETS

# F,j,tY i ffi ?$0?

.  

t ' f
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au)

J

\9

;H :

2.0
1.9
1"8
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rpA
FLOW
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*a
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ffi
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e ffi *
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HoRsE 
"o,l%* ",*.ACT/OO7/o13

1997 WATER MONTORING DATA

SAMPTE LOCATION: B - 1 (Horee Canyon Waeh Belon Mlne)
'- Inaccetelble

Parameter Unltr Jan Feb Mar APr May Jun Jul Aug sep DecNovOct

Flow
p H .
r emp
Conductlvlty
Dlssolved Orygen
Alurnlnum
Arsenlc
Barlum
Elcarbonale
Soron
Cadmlum
Calclum
Carbonate
Chloride
Chronilum
Copper
Fluorldo
Hardnegl
lron Total
Lead
Magneslum
Manganeae
Mercury
Molybdenum
Nlckel
Ammonla
Nltrate
Nltrlte
Phorphale
Potasslum
Selenlum
Sodlum
Sulfate
Sulfide
TDS
Zlnc

tgbm)
ttandard

o c
umhos/cm

Pprn
mg/l
moI
dn
mEd
mo/l
mg/l
mg/l
mgn
mgn
mgil
mg{
mg/l
mgn
figA
mg/l
mg4
mg4
mg/l
mg/l
mg/l
mgn
ng/l
mgr
m9n
rngl
mg/l
mgn
mgr
mg/l
mg/l
mg/l

"#.

&
ffi
ffi

w
R*"q

ffi

f%S
ffi

a



HoRsE 
"o,l%, 

*,*.
ACT/OO7/O13

1997 WATER MONTTORING DATA

SAMPLE LOCATION; H C - t (Horuo Canyon Warh) '- lnaecesrlble

Parameler MarFebJanUnlla MayApr Jun Jul Aug sep Oct Nov Dec

Flow
pH
Temp
Conductivlty
Dlssolved Orygen
Aluminum
Arsenlc
Badum
Blcarbonalc
Boron
Cadmlum
Calclum
Carbonals
Chlorlde
Chromlum
Copper
Fluorlde
llardnosa
lron Total
Lead
Magneelum .
Manpaneee
Mercury
MolyMenum
Nlckel
Ammonla
Nitrate
Nitrlte
Phosphate
Polasslum
Selenlum
Sodlum
Sulfale
Sulfide
TDS
Zlnc

(gpm)
elandard

o c
umhos/cm

ppm
mgn
mg4
mgr
mgr
mg/l
rn0/l
mgn
mgn
mg/t
mE/l
rngn
mgll
ms/t
rngn
rnsn
ms4
mgr
mgn
rng/l
mg/l
mg/l
mg/l
mg/l
mgll
mg/1
rnEn
m94
mg/l
mgn
mgn
mg/l

30
7.5

l 1
275

6

<'l
<0.01

<1
148
0,3

<0.001
80_
<)

22
<0.01
<0.1
0.54
624
0.7
<0.1
103
<0.1
<0.2
<0.1
<0.1
(0.5
<0"1

<0.01
{0,02

4

.0.i1
184
596
{0,1

1310
<0.03

20
7.6

4 A

85;
A

<1
<0.0,|

{1
521
0.3

<0.01
77
<5
24

<0..1
<0.1
0.?8
678
<0.1
<0.'l
1 1 8
<0.1
<0.2
4.'l
<0.1
<0.5
<0"1

<0.01
0.03

5
{0.01
215
724
<0.'l

1470
o.03

12
7.32

19
1000

1
<'l

<0"01
<1

530
0.2

<0"0'l
35
1o
18

<0.1
<0.1
0.1
343
2.'l
<0"'l
oz

<0.1
<0.?
<0.1
<0.1
<0.5
0.1

{0.01
0.02

a
{0.0'l
't65
298
5.4.
s?0
o.01

ffi

,ffi



HoRsE 
"onl%* 

u,*.
ACT/007/013

1997 WATER MONITORING DATA

SAMPLE LOCATION: R F .  1 (Rlght Fork, Horue Canyon Wash) ' -  lnaccesslble

DecOcl NovsepAugJulJunMayAprMarFebJanUnltsParameler

Flonr
pH
Temp
Conductlvity
Dlssolved Orygen
Aluminum
Arsenle
Barlum
Blcarbonale
Boron
Cadmlum
Calclum
Carbonale
Chlorlde
Chromlum
Copper
Fluorldo
Hardness
lron Total
Lead
Magneslum
Manganese
Mercury
Molybdenum
Nlckel
Ammonla
Nltrate
Nitrlte
Phoophate
Potasslum
Selenlum
Sodlum
Sulfale
Sulficte
TOS
Zlnc

(spm)
rlandard

o C
umho6/cm

ppm
mgr
m0/'l
mgll
mgi'l
mcn
mS/l
m0n
mgn
mgll
mgn
mgn
m0/'l
m0n
mg/l
mgd
ms/l
mgn
ms4
mgil
msn
mg/l
m0/l
mcn
mg/l
mg/l
mg/I
m9n
mgn
rngil
m0/l
m9n

20
7.2V

12
720

6
<1

<0.01
<1

447
0.2

<0.01
35
<5
't4

<0.1
<0,1
0.49
264
10"4
<0.1
43

<0.1
<0.2
<0.1
<0.1
0"2
0.1

<0.01
0.03

2
{0.01
10s
1S8
<0.1
650

<0.0'l

5
8.15

t )

11il
r

< 1

*o.oi
<1

513
0.4

<0.01
26
13
17

<0..1
<0.1
o.27
328
0.1
<0,1
64

<0.'l
<0.2
<0.J
<0"1
<0.5
<0,1

<0.01
0.M

a

"o.Jr
172
366
<0.1
880
0.02

6
7.6
21

1060
4
<1

<0.01
<1

563
0.1

<0.0'l
45
<c
1 A

.O.1
<0..1
<0.1
364
<0.1
<0.1
61

<0.1
<0.2
<0.1
<0.'t
<0.5
0.2

<0.01
0.02

<1
<0.01

157
22
<1

830
0.03

ffi;
ffi;



%
HoRsE^cArlP*N lvtNE

, rr, *oru *l"J'*Trt#, I n ooro

SAMFTE LOCATION: R S - 2 (Redden Sprlng) '- Inaccesslblo

Parameter Unitr Jan Feb Mar Apr May sePAugJulJun ft Nov Dec

Flcnll
pH
Temp
ConduclMty
Disrolved Orygen
Alumlnum
,{rsenlc
Sarium
&learbonale
Boron
Cadmlum
Calclum
Carbonale
Chlorlde
Chromlum
eopper
Fluorlde
Hardnesr
lron Total
Lead
Magnerlum
Manganese
Mercury
Molybdenum
Nlckel
Ammonla
Nltrate
Nltrite
Phosphate
Potasslum
Selenlum
Sodlum
Sulfate
Sulfide
TDS
Zlnc

(spm)
standard

o O
umhos/cm

ppm
mgn
mg4
mgll
mgil
msd
mg/t
nngl
m0t
mS/l
mgn
mg/l
mgn
rngn
rngn
mgll
msil
ingl
mgll
mon
m;/l
mgn
mgll
mo/l
m;n
msn
mE/l
m94
mg/l
mg/l
mo/l
msn

10
7,7
10

,150
5
<1

<0.01
{0.1
542
0.3

<0.01
14
<5
't7

<0.1
<0.1

0.52
382
<0.1
<0.1
66

<0.1
<0"2
<0.1
<0,1
<0.5
0.2

<0.01
0.02

1
. <0.01

156
25V
<1.0
820
0.04

1 2
6"3
1 0

850
5
<1

<0.01
<0.1
549
o.2

<0.01
44
<5
1 7

{0.1
<o,l
0.37
361
<0"1
<0.1
61

<0.1
<o.2
{O.1
<0.1
<0.5
0.3

<0.01
0.04

1
<0.01
149
303
<1.0
870
0"02

1 2
7.5s

o

750

<1
<0.01

<1
518
0.3

<0.01
103

<5
29

<0.1
<0,1
<0.1
747
<0.1
<0.1
1 1 9
<o.1
<0.2
<0.1
!0.'l
<0.5
<0.1

<0.01
0"02

7
<0.0'l
217
8.{9

<1
1570
o.01

ffi
#'
ffi



Note:

(11

(2)

The following data was taken from the "Mining and Reclamation
Plan, Horse Canyon Mine, Volume lll, Appendix Vll"'

The Annual Hydrologic Monitoring Reports have been submitted to

n" Oi"i"i"n Uv l.p.n]=in"" 1989; io*"u"r, because of the volume of

these reports, only the 1997 Annual Report is included with this

Appendix for reference.

MAV } 8 ?$CI?
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SURFAGE WATER GUALITY DATA
EENEVA COAL MINE

S a m p l  i n 9  D a t e : 2/Ar 3 /AL 4/eL 5 /8  1

C:;;;
A c i d i t v  a s  C a C 0 f ,  m g / I
A l k a l r n i t y  a s  C a C 0 3  m g / I
D i  s s o l  v e d  I r o n  m g  /  i
I r o n  e s  F e  ( T o t a I  )  m g / 1
P langaneEe es  l ' ' l n  (  To t  )  mg /  I
S u s p e n o e d  S o l i d s  m g / l
T o t a l  D i  s s o l  v e d  S o l  i  d s  m g / I
p H  U n i t s

S a m p l  i n g  D a t e :

NA
*l Ct. I

4 t4 "  OO
r) .371)
(1 .310
r). t)3r)

19 .0
I o 9{rt)

8 ,4C ,

7  /AL

NA
{0 "  I

.T7?. {:t(l
0 . 31 r ]
0 .  ?50
r)" r]1r.r

9 .0
I r BOt)

8. c,

q  /aL

NA
{. (). r) I

546. rJ{)
rl. I 9rJ
O .55 r l
0 .  (130

87.{ )
?.  { l5O

8 .3C)

l 0 lB t

375
6.  O0

530.  OO
tJ. S?t)
(). 95()
(). C)5()

50.  c ,
t rTCtt)
8 .10

3/€l?

-  E=!
F l o w  ( g p m )
A c i  d i  t y  a s  C a C O f ,  m g  r ' i
A l t r a l i n i t y  a s  t r a C O i  m g / t
D i s s o l v e d  I r o n  m g / l
I r o n  a E i  F e  ( T o t a I  )  m g / l
M a n g a n e s e  a s  l ' 1 n  (  T o t  )  m g  /  I

-  S u s p e n d e d  S o l i d s  m g / l
; ; ; ; ;  ; ; ;=;;;"I-s"i i  i ,  ms/r
pH Un i t s

-#*rp l ine 

Date:

J / 3
{ * .  { , 1

35&.OCt
tl .  OIt)
$ .440
0 .030

136
1 f950
8 ,2C ,

4 /82

310
{:r), rJl

399,  r lo
r). tJ75
CI" 38Cf
t ) . r ) 14

10 .0
?. o0r)

8.30

5 /83

65r1
ri r). rll t

I  .  Cr95. t)r l
tl. Cr8()
0 .255
(J .  ( J17

8 .1
1 .  85 r )

8 .3 r1

6 /  A2

3()O
4 .50

293.  6( ]
r J .  640
l .  1 l ( )
r). {)e2

14 .  O
362

8 .2 ( ]

atg?

E:1
F l o w  ( g p m )
A c i d i t v  a s  C a C E E  m g / l
A l  l ' : a l  r  n i  t y  a E  C a C O J  n g / l
D i E s o I v e d  I r o n  m g / 1
I r o n  a s  F e  ( T o t a l  I  m g / l
M a n g a n e s e  a s  t " 1 n  ( T o t )  m g r ' I
S u s p e n o e d  S o I  r  o s  m g /  I
T o t a l  D i  s s o l  v e d  S o I  i  d s  m g / I
p H  U n i t s

S a m p l  i  n g  D a t e :

4?5
.; tJ. Cr 1

?91 .6C ,
NA

x ,600
{), 06tJ

1CI3
t"  7r l8

7. BCI

q /82

4$Cf
.lr lr" Ol

55 { t . 30
NA
tl. O6O
{J .  r }15

3, C|
? .178

B .  10

10 /g3

3tl0
*:"t] .  O1

366 .9 tJ
r ) .76tJ
1 .730
tJ. r)7r)

9gl .  0
' )  r t E
- t  a  t  s

7 .q$

4 /g3

53{]
+i {r. (r t

3?7.  5 { )
r ) .  B l t l
1 . 9 3 ( l
r l .  Crgr l

1 1 4
ar ?t . r
- l , J a -

g .  1 C )

B:!
F l o w  ( g P m )
A c i d i t v  a s  C a C O I  n g / L
A l t r a l r n i t y  a E  C a C O J  n q / L
D i s s o l v e d  I r o n  n g / L

#::::-*=:: ; :::1 kii' te''l
i o t a i  D i  s E o I  v e d  S o I  r  d s  n q / L
p H  U n i t s

400
, i$ ,$L

304. t)0
r ) .830
1.  gqe,
{). t)95

?1 .  O
2, LZt)

8 .20

35s
{ r ) . r ) 1

3q9.7$
O.9? t ]
2 .  140
r)" r.r?3

8. t)
1, ?0{: '

8 . 30

NA
NA
NA
NA

14 .  €Or )
0 ,515

64tl
1  . 688

7 .8 ( )

tu$Ay ? ffi a$$r

i . - ,  : , . , :



gUELtqg -!AIgE-gUttl Iy-PtLi -=-EEryEva-sset -ElNE

? - a  1 4-g 1 g -81 6-8 1
S a m p I  i n g  D a t e :

#:;;; NA
{  o.r

37r), Crr)
O,  OSt)

{ r .  O6O
O,0g{ )

1 .S
1 r40C I

7 .7$

7-Al

NA
{  0 .01
416 .  OO

0.  o10
o.33ct
0. r]3{t

?3 .  $
1 r43$

B.  l t )

E -g t

25
1O. C,O

35Ct. tXt
C I .  140
o .  ! 70
o. o40

1? .  ( r
1 !30o

4 .00

ro-81

NA
(o.ot
408 .  OO

0 .  C l tO
o .  1?O
o .090

44 .  O
1 . 45r)

8 .  10

1  1 -81

l c i d i t v  a B  E a C O I  m g / I
A l l r a l i , n i t y  a s  C a t l O I  m g / 1

D i s s o l v e d  I r o n  m g r l
I r o n  a s  F e  ( T o t a l  )  m g / l
l ' l a n g a n e s e  a s  l l n  ( T o t )  m g / I
S e r s p e n d e d  S o I i d s  m g . u l
T o t a l  D i  s s o l  v e d  S o l  i  d s  m r ; / l
p H  U n i t s

S a m p l  i  n g  D a t e :

- HE!
F l o w  ( g p m )

A c i d i t y  a s  C a C O E  m g / l
A l k a l i n i t y  a s  C a C 0 3  m g / l

-  D i s s o l v e d  I r o n  n g / L
I  r o n  a s  F e  (  T o t a l  )  m g , z  I
F ' l a n q a n e s e  a E  M n  (  T o t  )  n q /  L
S u r s p e n d e d  S o I i d s  m g / 1
T o t a I  D i  s s o l  v e d  S o I  i  d s  m g / 1
p H  U n i t s

f i , " to l ins Date:

40
4  g .  r ) l
420 ,  OO

O. O7(:|
O.  C,A0
O.05r : )

1  1 .0
I  , 4OO

8 .30

13-8  I

5
< o.01
4 1 6 .  C , ( )
o.  o90
0 .  14C,
r ) .  1?r l

3 .  r l
1, 4rlr0

El .3Ct

4-A2

3g
< o.or
985.  CrO

c,.  1 50
o .  ?&5
CI.  15( l

6 .6
1 . s(:r(J
8 .20

5;83

25
(  o .ot
452.  OO

o.  c )19
o .  155
O. r lSO

1 5 .  t l
1 .  S tJ tJ

8 . 1 0

6*83

HET
F l o w  ( g p m )

A c i d i t y  a s  E a C C I S  m g / 1
A l  k a l  i n i t y  a s  C a C O i  m g , / l
D i  s s o l  v e d  I r o n  m g  r  I
I  r o n  a s  F e  (  T o t a I  )  m g . /  I
M a n g a n e s e  a s  H n  ( T o t )  m g / 1
S r - r s p e n d e d  5 o l  r  d s  m g z  I
T o t a i  D i  s s o l  v e d  5 o I  r  c i s  m g / I
p H  U n i t s

L7
{  r l .  Ot
350. Ot l

0 "  013
c , .  150
o,  *35

11 .Cr
r  ?. ' tE
I  t  r r : J

6 .10

7-A2

13
(  o .  r ) l

352. t lO
NA

{) .03; }
0.  { r1{J

4. ()
1 .  566

7 .AO

B-82

5CI
4, CIo

317 .38
NA

i .  i 50
0. 1 ()()

l o6
1 .373

7 .90

ro*g?

e5
?. o*

412 .  OO
o. c)4rl
O .07 t )
ct.  c,1()

9 . t )
L .373

B.  CtO

4-g3
Samp l i ng  Da te :

l*:&t..:;;:) {A^? t3* & t'# S

M&Y $ & kW?
'

H C 1
Fro*  (gpm)
A c i d i t y  a s  C a C O S  n g / L
A 1  l r a l i n i t y  a s  C a C O S  n 9 / L
D r s s o l v e d  I r o n  n q / I
I r o n  a s  F e  ( T o t a l  )  n g / L
l e n g a n e s e  a s  l l n  ( T o t )  n q / l

S u s p e n d e d  S o I  i  d s  m g . z  I
T e t a l  D i s s o l v e d  S o I i d s  m g / l
p H  U n i t s

4g
(  0 .  { ) 1

539 .  50
o.  o40
0. {r4{J
o,  { }1{ : t

?.a
1 r423
9.0c,

40
(  o .0r

533. tXl
r). rl4{r
o,  o44
t:). {}55

2.A
1r 5i)2
€1,  10

10
6. tlt)

?1 1 .  oo
t). rlr38
O- C,40
CI. { )4?

14 .  C )
l r 5OO
7 .AQ

NA
NA
N A
N A

4 9 . : ( ) O
l . 4 3 C s
3,  152
1r188'  8 .10



SURFACE I^ IATER GIUALITY DATA
G E N E V A  C O A L  M I N E

7 /AL a/at 4 /BL 3/e t

fl=:---:--::::
l o w  ( g P m )

A c r d i t y  a s  C a E 0 3  m g / l
A I t ' : a l i n i t y  a s  C a C O f ,  m g z l
D i s s o l v e d  I r o n  m g / I
I r o n  a s  F e  ( T o t a l  )  r n g / I
H a n g a n e E e  a E  M n  ( T o t )  m g / l
S u r = p e n d e d  S o l i d s  m g / 1
T o t a l  D i  s s o l  v e d  S o 1  i  d s  m g / 1
p H  U n i t s

S a m p l  i n g  D a t e :

NA
' i0 .  t

g!0, (:ltl
{ } .  ?18
1 .  l d ,d ,
{ } .  060

99. r)
t .  CIoo

9 .00

6 /a !

NA
14 .  O

444. (.)O
{ } . 31 rJ
0.  35r l
0 .  $1 r ]

9 .O
1,  EtJ t )

8.  t ) t l

7  / 81

NA
*i t.r . t.l t

;95 .  t ) t )
rJ.  83t l r
3 .  t JBr )
r) .  39t l t

.!? r.r ?
\)rJ 'J

950
8 . l r J

6 /81

10
4.  O()

40(), (: '0
(). (]7()
f.r.  l  BO
r) .  O2(J

1()4
90r)

8 .50

I  /A1

EE=!
F I o w  ( g P m )

Ac i  d i ,  t f r  as EaECrf,  mg.z 1
A 1 l , : a l i n i t v  a s  C a C O f ,  m g / I
D i s s o l v e d  I r 3 n  r n ? ,
I r o n  a s  F e  i T o t a I  )  m g / l
Mang B.neee aE I ' ln  t  To t  t  mg r  I
S u s p e n d e d  5 o I  r  ' J s  m 9 z  I
T o t a l  . P t = 5 Q I ' , ' e d  

S o I i d s  m g . / 1

q",""t  
ins Date:

N A 5
r i r l t . g ) l  4 . r ) , 1

4r )4 .  r j ( r  4T8.  ( iO

rl .  r lSt l  r i  .  ( )  1( i
t j .  r lSr l  (J.  Cr3Cr
r ) . r ) 1 r )  ( ) . 0 1 ( l

1 5 .  r l  B .  t j

95r l  1.  (J{J(J

8 ,  1 ( : r  7  . 7 r )

7  1 5
. l tJ.  Cr I  . : .  t l .  O 1

I9 t l r .  Cr r l  396.  ( l ( l
.:::rJ. (J() 1 (l . tl34

r: t .  t : t7 l t  t l .  r .165
.':. r). rJrlr I (l . rl1 i

. 3 . 1 r  7 . t )
9( l ()  95( l

B .  6 i - )  8 .  I r l

s*-rm'---';;;;; 
$;ll- ;,;i[ =li;ll ;l;llA c i d i t ' t  e s  C aAr'[;srin*v.:*ir!i:,;: ':n'nn,, 
iliil 

"l:il, 
:1,li: ;,liiiD i  s s o l  v ' e d  I r e

I r o n  a s  F e  ( TMansanese .=,::=;$ii='::), ',il: ",iil ",iii 
,i1iS u s p e n d e d  S o i

T o t a t  D r  s = o l  I
p H  U n i  t s

LO/AL LL /AL L7/8 t

4  /A2 3 / A a 6 /B?

3 /A?

a  / a a
S a m p I  i n g  D a t e :EE:r-----:;.;;;;;;; 

,L rii;i: ;s,il ;i{ll =lt;llF l o w  ( g P m l

A c i  d r  t v  a t
A 1 i , : a l r  n r  t y  a s  C a C O I  r n g ,

llii:illi::l3llllli""1,n,, I;sil i;'i: i'il'i lri'ii
J$ii:li*==ili:=':?ii=:';' :ii; l?* -i* ;:i;

s!-%Y ! $ ?ffi?



SURFACE hJATER OUALITY DATA
G E } { E V A  C O A L  M I N E

il=:-:-:--::::
a/a? I  /e2 LO/e?. 4  /e3

l o w  ( g p m )
A c i d i t y  a s  C a C B - 3  m g / l
A I  t , : a I  i  n i  t y  a E  C a C E I  r n g  /  I
D i  s s o l  v e d  I r o n  m g . /  I
I  r o n  a s  F e  (  T o t  a l  )  m g  z ' I
l ' ' t a n g a n e s e  a s  M n  ( T o t  )  m g / 1
S r - r e p e n d e d  S o l  i  d s  m g  z  I
T o t a l  D i  s s o l v e d  5 o l  i  d s  m g / I
p H  U n i t s

S a m p l  i n g  D a t e :

nEi
- g

" : .O.  O1
SO$. t l0

O. r)3tl
rl" r]35
6" pr)F

4 .0
a74

B .3C l

30
,,:.r]. rJ I

364.  4 t l
CI. rJ36
O. r l5 !
0. rJogl

9 .O
890

8 .40

20
* : , t ) . t J t

5 3 7 .  O r l
() .  ( l? 1
o. o3(]
( ) .O1 ( )

8 .C I
g?ct

8 .5 rJ

NA
NA
NA
NA

i6.  SOt l
O.  36t )
1 .548

94t)
g .  10

F l o w  ( g p m )
A c  i  d  i  t y  a s  C a C O I  m g , /  !

-  A l t r a l i n i t y  a E  C a C O i  m g / l
D i s s o l v e d  I r o n  m g / L
I r o n  e E  F e  ( T o t a l  )  m g / I

-  I * .ganese  := -  T l  
(To t )  mg/ l

S u s p e n c l e d  S o I  i  d s  m g / 1
T a t a l  D i s s o l v e d  S o i i a s  n g / l

p H  U n r  t s

_'

_  
a m p l  i n g  D a t e :

F l o w  ( g p m )
A c i  c j i  t y  a s  C a C O I  m g  /  I

-  A l  l : a I  r  n  r  t Y  a s  C a C O f '  m 9 , /  I
D r s s c r l v e d  I r o n  m g / 1
I r o n  a E  F e  ( T e t a i  )  m g r l
Manganese as  l '1n  (  To t  )  mg /  I

-  
S u s p e n d e d  S o I r d =  m g / 1
T o t a I  D i  s s o l  v e d  5 o l  i  d s  m g / 1
p H  U n i  t s

S a m p I  i n g  D a t e :

l-----F i  o w  ( g p m
A c i d i t y  a s  C a C O 3  m g / l
A l k a l i n i t y  a s  C a C O E  m E / l

-  D i s E o I v e d  I r o n  m g / L
I r o n  a s  F e  ( T o t a l  )  m g l l
I ' tang anese as I ' ln (  Tot )  mg /  I

-  S u s p e n d e d  S o I i d s  n g / L
T o t a l  D i  s s o l  v e d  S o l  i  d s  m q  / 1-9 '  ' f , - * n

s4.4Y fi ffi Afi$r

o ' t i ' r '  '



dl

#

AI  u rmi  nurn  r  A t  mg /  I
Arnmon ! ,  a,  NHg ng/ I
An t i  r ion / r  Sb ng /  I
Arsen i  c .  

'  
ns  ^ ,e7  t -

! : ' i " l ;  e.- 'e7I  
-

B i  c a r b o n a t e  
"  H N O S  m g . /  1

E o r o n .  B  m g / l
C a d m i u m .  C d  m g / 1

lerv l t ium.*r"" i r t
Brom ide .  B r  mg / l
Coba l t .  Co ,  mg /1
Chrom iun .  C r  mq / l
Conduc t i v i t y .  umhos / cn r
Coppe r ,  Cu  mg / I
F l ou r r i de .  F  ng / l
Ha rdness .  CaC6E  mg / I
I r on ,  Fe  ( t o ta t  )  mg / l
Lead ,  Fb  mg / l
Magnes i  um,  F tg  mq . / I
Hanganese .  l , l n  mg /  L
t ' ter iury ,  ig  rq l i  

-

M o I  y b d e n u r n .  M o  m g  /  I
N i c h : e l  ,  N i  m g , z I
N i t r e t e .  N O S - N  m g / 1

I i t . i t e .  NO3-N mg/1
Fhospha te .  F 'O4  mg . / l
Po tass ium.  I ' l  mg / I
Se len iu rn .  Se  mg /1
Sod iun ,  Na  ng t i
Su l f a te ,  SO4  ng /L
Su l f i de .  S  mg / I
Suspenoed  Se i t cs  ng /L
To ta l  Combus tab le  So l i ds  nE /L
To ta l  D i sso l ved  So I i ds  mg / l
Z i nc ,  Zn  rng / I
pH  Un i t s

suEE4gg*H8Ig8_gU8L!Iy

u:,Ng*ptggHsSgEg

0.] 1
-5:6:91*

fJ"  cr16
o.  10

<o.  ool
O.0{ ,3
0. CI35

o. o20
{Cr"  C,g l

{O .  r ) l
{ {).  0(}1
{0.  ool
. : 0 . 001

{). O03
0 .35

o .  130
O. O(:,3

11 : .  gO
o.  o l :

{ : f i .0 tJ( }2
O, OIJS
$ .  *q4

0 .66
{0 .  *1
O, t)7t l

{o.  oo1

99t)
.  $ .67
20. o

O' CI{,6

oo2
4-6 -9  1

o.  o25
C, ,45

( .  oo l
CI. oo5
0.045

o.033
{o.oot

{0 .  o1
{ O. ( lcr I
{cr. cro4
.l rJ. r)(r I

( : ) .0( )6
r ) . 41

O.  t7 t )
{  r ) .  OC,1

96 .  O0
o .016

(i.J, trt :)C)2
0.  ( lo9
O. rJgS

(1 .6?
t ) .  ( )g

0. 06{]

. lO .  OOl

96A'  
0 .92
?8 .  O

0 .019

I  l ' - " f

MAY I ffi Affi?



gUEEAgE -EAIEE.qUAtIIY-DAIA-:-EgNEYA.gBAt-E lNE

3 /  t L /8 t  3 /A7  /AL 4  /  6 /gL

' * t  '  r "  " " :  ' : : '

$,rAY g $ A$$7

. " \ .

4 / ? 2 / 8 t: B n p I  i n g  D a t e :

1i'!!
A v e r a g e  F I  o w  ( F l g p d  )
A c i d i t v  a E  C a C E r f ,  m g , / l
A 1 [ ' : a l i n i t v  a s  C a C O i  m g / 1
D i  s s o l  v e d  I r o n  m g . / 1
I r o n  a s  F e  ( T o t a l  )  m g / I
M a n g a n e s e  a s  l " l n  ( T o t )  m g / 1
O i  1  a n d  G r e a s e  n g / l
S u s p e n d e d  S o I i d s  m g / 1
T o t a l  D i s s s l v e d  S o I  i d s  m 9 . / 1
p H  U n i  t s

S a m p i  r n g  D a t e :

NA
f ; $ .  t

376. Cr{J
0 .3 ! r l
{:).34{l
( : t . ' J1 ( )

1  . 6 t l
8 .  t )

t  r 77O
7 .70

3 /  t 3 /AL

NA
.:l O. I

=7g. C1{)
O .  Q 4 ( l
o.  140
0.  t )1( : l

NA
8 .0

1 .750
7 .  8 t J

& /  L1 /81

1  .6 t J
NA
NA
NA

( r .  130
r l . t l l l

O .8 ( J
3r). r)
NA
7. ;a ' t )

6 /?4 /8 t

1.60
{ . r1 .1

386. Crt ]
r). Cl?t)
0.  oB0
C). 03{)

NA
?5.  (J

2 .  100
8 .10

z )etet ,

! 'J!
-  E ; ; r a g E  F I  o w  ( l ' l g p d  )

A c r d i t v  a s  C a C O J  m g / l
A l h a t i n i t y  a E  C a C O I  m g / 1
D i  E E o l  v e d  I  r o n  m 9 . /  I
I r o n  a s  F e  t T o t a i ,  m g / I

f ' l anganese aE l ' l n  (To t  t  ng /L

-#;;" :;; J. E"ii,'= *n,,,
W  o t a l  D i s s o l v e d  5 o l i d s  m g / l

p H  U n i t s

S a m p i  i n 9  D a t e :

1 .  AC,

7  / 22 /AL

1 .60
r i (J .  rJ l

37 (1 .0 ( l
r.r. tJ 1 t)
(). (18(:,
r l . t l lO

1 .  O tJ
1 . r : '

1 r  7C t0
g .  l c t

a/ t2,/81

t l .  197
':: (J. {:r 1

: i65. {)()
r ) .  1Bt . t
(:,. 3 I ()
r). 0 1 (:'

NA
!9. {}

1 .9 ( J ( )
B .  1 ( )

a /? .b /g l

tJ .  L97
{ :0 .  O t

.r66. ()()
r l .  030
C'. (18{)

.1(:t,  0O I
, ,O .  t J1

9. f.r
1 . 85(l

B.  3 t )

q  / 9  / 81

t ! !
EiEr  

"e*  
F l  ow (  Mgpci  )

Ac id i t v  as  CaC0 i  mg / l
A I } : : a l i n i t y  as  r l aCOI  mE/1
D i  =so I  ved  I r on  mr l i  I
I r on  as  Fe  (To ta l  )  mg / I
l ' l angenese  as  Mn  (To t )  mg / I
O r l  and  E rease  mgz l
Su tspended  So I  r  ds  mg /1
To ta l  D i  sEo l  vec j  Se l  r  ds  mg  /  I
pH  Un r t s

Samp l  i ng  Da te :

Q" L97
, l tJ .  tJ l

371. {tt l
( J .  185
(1 .34 ( l
t ] . 01 :

NA
5. rJ

1 r833
8 .10

q  / ?  / 81

{ r .  197
r i1) .  { l } !

:7Cr.  0O
r). r l . lB
(). {)5(l
(). () l Ct

1  . 6 ( J
4 .  t )

l . goo
B. 3t )

18 /  t 4 /8L

t l t .  L97
s .46

3Bg.  ( l { l
( J .  1 5 ( J
r ) .  35r l
r ) . t l 1 B

NA
13.5

1  .850
7  . 9 1 )

L0  / ?8 /81

tlt .  L97
3 .dO

34(1.  { ) ( l
( ) .  (J34
0 .  110
0 .  { 115

1  . 4Cr
1 (1. ( l

L  t g73
7  . 6 1 )

LL/ t t , lA t

tsr
r l v e r  a g e  F l  o w  t  M g P d  )
A c r d r t y  a s  C a C O f ,  m g / I
A l h a l r n i t y  a E  C a C O I  m g / l
D r s s o l v e d  I r o n  m g / l
I r o n  a s  F e  ( T o t a l  )  m g / I
' a n g a n e s e  a 5  l ' l n  (  T o t  r  m g /  I

- r i  I  a n d  6 r e a s e  m g / 1
S u s p e n d e d  S o l r d s  n q / L
T o t a l  D i  s s o l  v e c l  5 o I  i  d E  m 9 / 1
p H  U n r t s

Q,  1 ,?7

" : . t ) ,  O l
368. (r t ]

tJ. t]4t)
{J .  06g
0 ,  { J  1 5

NA
1 3 "  O

t i 9 g 5
B .  1 C I

,0 .  371
! . 4 ( . 1

363, Orl
0 .  O4{J
o !  115
( ] .  t J15

3.  St )
4 . t )

2' {:'ClO
7 .93

t J ,?7  |
6.  { l { l

363. ( : l ( )
{1. (}es
0 ,  I  l 3
( j . ( l 1 B

N A
1 1 . ( l

1 "  9(J()
7 . Q Q

o.?7  L
.:. tlt . Cl I

439. ( l ( l

N A
0 .  1 1 3
rJ. rJSrJ

t) ,  2t)
1 5 .  O

1 , 8 O O
8 . 1 0



il*
e m F l  r n g  D a t e :

9UEEeEE -E0IE8-eUAt tIY-PAIA-:-EENgva-QqAt-[!NE

L7  /  13 /81  12 /9  lBL 12 /?3 /AL  L  /  t 7 /A2

9!!
A v e r a g e  F l o w  ( M g p d )
A c ! , d r t y  a s  C a C O E  n g / L
A l  l r a  I  i  n  i  t y  a s  C a C O i  n g /  L
D i s s o l v e d  I r o n  m q / I
I r o n  a s  F e  ( T o t a l  )  m g / l
F l a n g a n e s e  a E  f ' l n  ( T o t )  n g / I
O i  I  a n d  G r e a s e  n g / l
S u s p e n d e d  S o t i d s  m g / l
T o t a l  D i  s e o l  v e o  S o i  i  d s  m g / 1
p H  U n i t s

S a m p l  i n g  D a t e :

Cr .27  L t 7 . 7 7  L o.27 | Q .  L 2 7

|  /77 t42 2 /g /82 ? /2? . /8? 3/9 /82

q!1
A v e r a g e  F l o w  ( M g p d )

.  A c r d i t , r ,  a E  C a C E I  m g / l
A l l : a l  i n i t v  a s  C a E O f ,  m g , z I
D i  sso l  ' , ,ed  I  ron  ng  /  L
I r o n  e E  F e  ( T o t a l  )  m g / I
t ' l a n g a n e E e  a s  M n  ( T o t )  n g / L

#g;;,:;;J.;;i;o="i,,-  I o t a l  D r s s e l ' u e d  S o l i c i s  m g / 1
p H  U n i t s

S a m p t  i n g  D a t e :

t ) . 127

3/23  /92

0 .319
,i:0. (: ,1

:39,  c l0
(J .  1  1{}
0 .  135
t). (144

, ; . 1 .C r
5, r)

3. tlrJ0
7 .7 t ' )

4  /  L : , / 8a

( 1 .  3 1  I
NA
NA
NA

Cr .  24r l
NA
N A
16,  ( l

3 .  1 S t J
7 . 7 C t

4 / ? 7  / 8 ?

Cr,333
& . 8 t )

4 7 2 . l u : ] l
O . 3 8 t l
Q . 4 ? Q
r,r .  t )62

1 . 6 ( j
a . c . l

2 . 4 = 6
7 . 8 t )

3 /  L 3 / B ?

!lQ!
A v e r a g e  F l o w  ( M g p d )

A c i  d i  t v  a s  C a C O I  m g . / l
A l  t r a i  i  n i t y  a s  C a C O i  m g . / 1
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T o t a l  D i  s s o l  v e d  S o I  i  d s  m g / 1
p H  U n i t s

Samp l i ng  Da te :

RS2
FI ; *  ( rppm) 30

A,0 t )
SitJ. So

NA
r). 06tJ
o. rJrlS

7 . Q
BB6

7  "A0

30
18.  oo

411  .  O t )
0, Crl t l
o .  01 ( : l
r] " rl0S

:1 .u
qQ{)

7 ,6a

ne.
- J

5. tlr)
969.  r )O
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(1 .  r ) 13

5 .O
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8 ;20

-MAri-$-afiffi-

A c i d i t y  a E  C a C O 3  n g / L
A l l : a l i n i t y  a s  C a C O J  n g / L
D i E s o l v e d  I r o n  n q / I
I r o n  a s  F e  ( T o t a l  )  n g / L
langanese as  l '1n  (  To t  )  mg. /  I

S u s p e n o e d  S o I  r  d E  m g . z  I
T o t a l  D i  s E o l  v e d  S o l  i  d s  n 9 / l
p H  U n r t s

NA =  NOT AVAILABLE

5C,
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7? ,  OO
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r ] .  $15

5 .  1
95ei

g .3C t
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S a m p l  i  n g  D a t e : 9-93 10-8 t 4-85

EF3

- ) : ,  s s o l . r e d  I r o n  n q / L
I r o n  a s  F e  ( T o t a l  )  m g / I
M a n g a n e s e  a s  I ' l n  ( T o t  )  m g / l
S u s p e n d e d  S o l i d s  m g / l
T o . t a l  

.  D i  s s o l  v e d  5 o I  i  d E  n g / L
p H  U n i t s

,-tA
l;rl

< r]. r)1
3 l  g .  30

o. o45
r). O56
t l t .  r )1O

I  1 .0
q46

8 .  10

1 -B  I

30
5"  OO

E E '

o. o4{,
o.049
o .  012

€1 .0
? 1C|

7 .  go

2-g1

20
NA
NA
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o .180
CI. oo3

61 .  O
966

7 .?C t

s-Et I 4 -B lS a m p l i n g  D a t e :

!WB
FI"*  (gpm)
A c i d i t y  a s  C a C O S  n g / L
A l k a l i n i t y  a s  C a C O S  m g / l
D i s s o l v e d  I r o n  m g / l
f r o n  e s  F e  ( T o t a l  )  n g / l
F langanese as  l " ln  (  To t  )  mg,z I
S u s p e n d e d  S o l i d E  m g / l
T o t a I  D i  s E o l  v e d  S o l  i  d s  m 9 , z l
p H  U n i  t s

.l ilt. I
1 8 4 .  O t l
r ) .4?{r
o .640
er .030

59 .  O
3.30CI

7  .44

5-8 1
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(Cr '  1
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o. o?$

10.  o
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B-B 1

:t

a m p l  i  n g  D a t e : 6 -81

t t JE

FrE*  (gprn)
A c i d i t y  a s  C a C O f ,  m q / l
A l k a l i n i t y  a s  C a C O 3  m g l I
D i  s s o l  v e d  I  r o n  m g , /  I
I r e n  a s  F e  ( T o t s l  )  m g , z l
l ' ' fanqanese as  l ' l n  (To t  )  ng / l
S u = p e n d e d  S o l i d s  m g z l
T o t a l  D i  s s o l  v e d  S o l  i  d s  n q / l
p H  U n i  t s

*\
a.7g

1 :4 .  { ,O
0 "  140
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0.  o30

19 .0
3,3t)t)

8 .00

9 -81

5
r iO .  O l

1 4O, t lo
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{ ) .035

13 .0
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I r o n  a s  F e  ( T o t a l  )  n g / L

#:::::ff;:,I!=];;)i 
mezt

, : t : l  
D r  ssc l  ved  Sc l  r  c t s  ng /L

pH  Un i t s

NA =  NOT AVAILABL€

J
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265. Or-il

o .  136
O . 3 9 t J
,d .022

i4 .  o
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aBguNp _ua I E8 *ausLlIy_Eeu usBlNq
GENEVA CCIAL  MINE

RS- i

S a m p I  e  D a t e : q /13 /7A  g /16 /7q 8 / 8 / 8 0  g  / 7 4 / 8 1 )

A l  u t m i  n L r m r  A l  m g , /  I
Arnmon i  a .  NHI  mg /  t
A r g e n t c .  F { E  m g , z l
Ant  i  rnony  aE 5b mg /  I
B a r i u m ,  B a  n q / L
B e r v l l i u r m  a s  B e  m o / l
B i  c  a r b o n a t  e .  H t , l O I  m g  z ' I
B o r o n .  B  r n g / ' l
C a d r n r  u m .  C d  r n e , /  I
E a l c l u r m . C a  n g / !
C a r b o n a t e .  C C t f ,  m g , /  I
C h l o r i d e .  C l  r n g r ' I
E h r  o m i  u m .  C r  m g . /  I
C o b a l t  a s  C o  m g r ' l
E o p p e r  I  E u r  m g . ' I
F l o u r r d e .  F  r n g / 1
F l  o t r  g p m
G e r m a n t u t m  a E  G e  m g , ' 1
Har  dnes=.  Car lEr f ,  mg z ' I
I r o n ,  F e  ( t o t s l  )  m g / 1
L e a d .  F b  m g / I
l ' lagnesr r-rrn 

"  Hg mg z I
M a n g a n e s e .  l ' 1 n  m g . z l
H e r c u r v ,  H g  m g / l
I ' loI  ybdenuf i i  r  I ' lo rng,/  I
N : . c t ' . e 1 ,  l i i  m g z i
N i  t r  a t e .  f \ l g : - N  m g  /  I
f ' l r t r i t e .  N l r l : - r J  m g r l
F ' h o = p h a t r : .  F ' 9 4  m g , / 1
Fot  gssr  um.  l ' : .  mg /  1
S e l e n r u m .  S e  m g . r t
S i l v e r  a s  A s  m g r l
S o d t  u r n .  N a  m g , z l
S u l f a t e .  S O 4  m g / 1
S u I f i d e .  S  m g / I
S u s p e n d e d  S o l i d s  m g / 1
T o t a I  D r  s s o l  v e d  5 o I  i  c t s
T o t a I  F : : j e l d a h l  N i t r o g e n
V a n a d i u m  a s  V  n q / L
Z i n c .  Z n  n g / I
p H  U n i  t s
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CI.IEMTECH
2E EAST 15OO NORTH
OREM, UTAH 8/f,E7

(801) 226-S322

MAY t $ A$$p

CERTIFICATE O F ANALYSIS

SAMPLE IDENTIFICATION

CLTENT: S, @nsultants

FARAHETET LEVEL

Chforidc as Cl. myl..  12.6

<.005

Sandv. Lrf 84092

2556 East Oak ereek Cirele Chromium as Cr (Total), mg/t <.005

Conductivity, umhos/crt l . . . .  856

Copper  as Cu.  myl  .  0 .020

Fluoride as F, mg/l 0. i7

Hardness ag CaCOr, mgl.. 399

Hydroxide as OH, myl . 0

lron as Fe (Dissolvect), mg/l 0.248

lron ag Fc (Total), myl .  -,  i  -

Lead as Pb. mg/l 0-022

Magnasium a! Mg, mgl . 48.2

Manganese at Mn. mYl . 0.020

Mercury as Hg,  myl . .  0 .0003

Nickel as Ni, mg/l 0.006

Nl t ra te ag NOrN,  mgt . .  0 .27

Nitrite as NOrN, mgl .

Phosphata as PO.-P, myl . 0.042

Potassium as K, mgy'l i .g2

Sstonium at Se, mgl . ( .002

Sil ica ar SiOr (Dissotvect), mgl 10.44

S i l ve ruAg ,mg l  .  < .005

Sodium a! Na, mg/l .  89.8

Sul fa tg a!  SO..  myl .  115

Total Oissolved Solids. mgl.. 581

Turbidity, NTU .

Zinc as Zn. mg/l 0. 1 0

pH Un i t s .  7 .69

LAB No.:--lJ0-Qi21Q

OATE SAMPLED:

TIME SAMPLED:

1  1  -6 -8q

1 500

SAMPLED BY:

S)"o'o*, RB-21 H' t

COMMENTS:

lcium as Ca. mg/|.

lrbonats as CO!, mgy'l

Ammonia as NH1-N, mg/l

Arsenic as As. mgl .

Barium ar Ba. myl .

Bicarbonate as HCOr, mgy'l

FARAMETER

Alkalinity as CaCOs, mgy'l .

Boron as B, mgy'l . . 
.

cagmium as  cd ,  mg l  . . . . . . . .

j u l f i de  as  S ,  nq / I  . . . . . . . . . . . . .

;;;; ;;-*;i :::::::::::::

LE1IEL

365

0.1  5

0 .01  2

0.060

445

0.59

( .00S

23.3

0
< .05
( ,005 7z( cHEMTEcH



CHEMTECH
23 IAST 1500 NoRTH
OREM, UTAH t!f,S7

(801) 226-S822

fl-{AY t $ efi$p

CERTIFICATE OF ANALYSIS

DATE SAMPLED:

T!ME SAMPLED:

1 1 -8-85

LEl'EL
1'1 1

< .005
< .005

1 300
0.01 o

0 .38

401

0

0.  023

CLENT:;:d#;
FARAHETET

Chloridc t!  Cl. mYl.

Chromium ar Cr (Hex.), m/l

Chromium as Cr (Total), mg/l

Conductivity, umhoVcm. . . .

Copper as Cu. mgl .

Fluoride as F, mgl

Hardnesg as CaCOr. mgl..

Hyd rox ide  a l  OH,  mY l  . . . . .  ' .

lron ag Fc (Dlssolved), mE/l

lron as Fc (Total), mgl . - r 5 -

Lrad as Pb, mgy'l  0.A24

ldagnesium 8! Mg, mgl . 58'8

Manganasa as Mn, mYl . ( .005

Mcrcury as Hg,  mYl . .  0 .0005

Nlcket as Ni. mg/l (.005

Ni t ra ts  as NOrN.  myl . .  C.18

Nltrlte ar NOrN, myl . < ' 005

Phosphata ag PO.-P, mgl . 0.01 6

Potassium as K, mgy't 1 .84

Scfcnium ar Se. mgl . 0.004

Sil ica ac SiOr (Dlssolvecl), myl 10.71

Silvcr as Ag, mgl . <.005

Sodium as Na. mYl . 151

Sultata a3 SO.. mYl. 251

Total OisEolvcct Solicls. myl. 8g2

TurbiditY, NTU .

Zinc ac Zn. mgy'l 0. 06

pH Uni ts .  7 .87

Sandv, IIT 84092

LAB NO.: u009231

11  30

#[:J: Mar.f z

R E - ? 6  H . 6

COMMENTS: metals - di.ssolved

PARAMETER

Llkalinity ag CaCOr, mgl.

Ammonia as NH1-N. mg/l

Arsenic at As, mgl .

Bar ium as Ba.  mgl .  .

LN'EL

375

0,15

0 .01  0

0,050

45?

1 .07

( ,005

32.5

0
( .05

0 .016

Bicarbonata as HCOr, mdl

cium as Ca. mg/i.

Boron ar B. mg/l

Cadmium as  Cd .  mg l  . . . . . . . .

rrbonats as COr, mgl .

Su t f i de  dS  S ,  t ng / f  . . . . . . . . .  r . . . . . . .  o

l lc iy i :oenun as l4or  l fg i  i  . . . .  o . .  . . . . . . T( cxEllrEcH



CHEMTECH
23 EAST 15OO NOR,TH
OREM, UTAH t/F'57

(801) 225*ES22

t

r4AY s e a$$7
' , .

il ocArroN:

COMMENTS:

PARAMETER

Llkal in i ty  a l  CaCOr,  mgl . . .  .

Ammonia as NHr-N, mgl .  . . ,  .  . .

Arsenic as As. tg/l .

Bar ium as Ba. myi . .

2555 East Oak Creek Cirele

CERTIFI CATE O F ANALYSIS

PARAMETERSAITPLE IDENTIFI CATION

.TBR Consr:ltants

LflEL

Chloridc ss Ct. m/1. 25.2

Chromium ar Gr (Hex.), mg/l <.005

Chromium es Cr (Total). mg/l < .005

Conductivity, umhos/cm. . . .  1 01 0

Copper  ss Cu,  mYl  .  0 '030

Ff uorida as F, mg/l 0.24

Hardness as CaCOr, mgl.. 343

Hydrox ida  ag  OH,  my |  . . . . . , .  0

lron as Fe (Dissotved), mg/l 0'040

lron st Fc (Total), mgl . r, r 5 -

Lsact as Pb, mg/l 0' 024

Magnesium as Mg,  mgl  .  52.8

Manganesc as Mn, mgl . (.005

Mercury as Hg,  myl . .  O.  OOl  O

Nickel  a t  Ni ,  mgl  . .  .  .  . . .  .  <  .005

Ni t ra te as NOr-N,  myl . .  0 .11

Nitr l te as NOrN, myl . <.005

Phospnate cs PO.-P. mg/l . 0.025

Potassium as K, mgy'l 1 .64

Selenium as Ss. myl . ( .002

Si l ica as SiOr (Dlssolved) .  mgl  10.76

Silvcr ar Ag, mgl . ( .005

Soctium as Na. mgl . 123

Suffate at SO.. mYl. 107

Totat Dissolvcrl Solids.mYl 541

Turbidity, NTU .

Zinc as Zn, mgy'l  0.1 0

pH Un i t s .  7 -58

Sandv. tlT 84092

LA8 n0ng2?0

DATE SAMPLED:

TIME SAMPTED:

1 1 -8-85

1015

SAMPLED

Fivrr.-zs l1 - t8

metals - dissolved

Bicarbonate as HCO1, mg/l 460

LSEL

377

0.12

0.01  2

0.1 20

v . J  I

(  .005

29.6

0
( .05

< .005 T:
r CNEUTECH



CHEMTECH
26 EAST 15OO NOR,TH
OREM, UTAH E4057

(EO1) 225-SS22

M&g { $ ?fiil?

.  " .  t . ,

CERTIFI CATE O F ANALYSIS

CLTENT: ,Jffi. Ccrnsultants

FARAHETET LF'EL

Chlorids ar Cl. mgl. 21'0

Chromium a! Cr (Htx.), m/l <.005

Chromium as Cr (Tot8l), mg/l < - 005

Conductivity, umhos/cm. ... 525

Copper  as Cu,  mYl  .  0 .013

Fluoride as F, mg/l 0' 10

Hardness as CaCOr. myl.. 
' i52

Hydrox ide  gs  OH,  my l  . . . . . , .  0

lron ag Fe (Dlssolvcd), mg/l 0' 1 05

l ronssFc (To ta l ) ,  my l  .  o , , ro r

Leact as Pb, mg/l 0'011

Magncsium as Mg, myt . 20.4

Manganesc 8s Mn, mgl . 0.008

Meicury as Hg, mgl. .  0.0008

Nickel as Ni. mg/l (.005

Nitrata ag NOr-N, mgl.. O.2g

Nitr i tc as NOrN. myl . (.005

Phosphet! ag PO.-P, mgl . 0.025

Potassium rs K, myl 0.67

Selonium a! Se, mgl . 0.004

Sil ica as SiOr (Dlssolvcct), mgl 10.90

Silvsr rs Ag, mgl . <.005

Sodium a,s Na. myl . 72.i

Sulfatc as SOt mgt. 77 -2

Total Dissolvccl Solids, myt. 347

Turb id i ty ,  NTU .  . . . . . .

Zinc as Zn. mgy'l  0.09

pH Un i t s .  7 .86

SAMPLE IDENTIFICATION

Q = n A r r  I F F  Q d h Q ?

L,AB NO.: U009221

DATE SAMPLED:

TIME SAMPLED:

1 1 -8-85

094s

d-::J: Martz

EI.IL-26 H'JI

COMMENTS: metals - dissolved

um as Ca. mg/!.

FARAMETER

Alkal in i ty  as CaCOr,  mgt . .

Ammonia as NHr-N,  mgJ.

Arsenic as As. myl .

Bar ium as Ba,  mgl . .

Bicarbonate i t  HCOr, mgl .

Boron as 8. mgy'l

Cac lm ium a !  Cd ,  mg / l  . . . . . . . .

rrbonats as COr, mgl

Sulfide s S, ng/I

LF'EL

152

0 .1  5

0 .01  1

0"220

186

v . l 4

(  .005

1 3 .4

0
( .05

lloJ.ybderu:nr as I'tr, nrg/I . . . . . . . . . . . . .  < .005



1989 Water Monitoring Data
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water Quality *, tt";i"::Tlruf"ce and Groundwater

(N : number of samples)
Reproduced by UEI 10128103

Parameter Ufiits

Samp16 Site RS-2 Sample Sita B-1 semple Sits RF-1 Sample Sit€ HC-1 Sampla Site 2WB sample Sito 1E2

Mean Max Min N Mean Max Min N Msan Max Min N Moan Max Min N Mean Max Mln N Moan Max Mln N

Flow gpm 34.0 s t1 238 630 o 1 8 1 1 . 3 8 za 20.96 65 1 9 7 1 19

pn stand 7.95 6.36 7.37 27 8.1S 8.40 7.8 1 5 8.20 8.60 7.80 8.05 8.48 a a 1.9 8.2 7.4 n 7.95 8.5 / . b

Temp 0 a 9.00 10.0 A N 7 11.m 11.00 11 ,00 13.84 20.4 10.0 6

Conduotivity uoh
m&

2414 2700 2200 7 2500 27oA ?300 3747 3900 3600 6

Dissolved 0, ppn 6.47 8.10 7 4.4 4.4 3.9 a . t  I 7.4 4.3

Acidity as
Cac03

mg/l 2.69 10,0 0.0 18 .75 6.0 0.0 1 4 2.21 14.O 0.0 1 9 1.47 10.0 0,0 { q 2.05 12.O 0.0 2.65 14.0 0.0 22

Alkalinity as
CaCO3

mgil 432 592 7S '18 394 1095 2S2 't4 408 537 46 1 9 429 gB5 21'l t 5 204 350 124 316 439 214

Aluminum mg/l .0€3 .310 .00 10 0.0 0.0 0.0 0.0 0.0 0.0 6

Antlmony ag
sb

mg/l .02 .06 0.0

Ars6ni6 mgll 0.0 0.0 0.0 1 0 0.0 0.0 0.0 0.0 0.0 0,0 6

Hanum mg/l .azs 0.0 1 0 o.o 0.0 .0. 0.0 0.0 0.0

Beryll ium mg/l .007 .02 0.0 3

Bicarbonat6 mg/l 5 1 8 . 3 581 338 I 424 513 336 486 cu/ 424 6

Boton mg/l ,198 315 0.09 1 0 .18 .18 i A .24 ,4 .16 6

Cadmium rngll 0.0 0.0 0.0 1 0 0.0 0.0 0..0 0.0 0,0 0.0

Calcium mo/l 63.14 168,0 30.? 10 :v 48 52 44.8 63.35 83.9 41 ,1 A

Carbohato mg/l 8.27 78.0 0,0 1 0 p

.t
44 1 6 6.6 '19 0,0

Chlorid€ mg/l 30 19.7 1 0 t, 24.2 26.3 32.9 43 13 6

Chrbmium rng/l 0,0 0.0 0,0 10 & i
0,0 0.0 0.0 0.0 0.0 0.0 I

Cobalt mgll 003 003 0.0 3

Copper mgil ,00s 0.0 1 0 :
3 0.0 0.0 0.0 0.0 0.0 0,0

Fluoride $g/l . 5 t .52 .10 1 0 .63 .78 .48 .81 '1.01 .14 6

Germanium mgll 0.0 0.0 0.0

Hardness mg/l 442 400 410 I 410 433 387 717 &72 271 s

kon di6ol mgll .052 .39 0.0 a4 .443 .92 .42 1 2 .200 '1.9 0.0 '17 .052 .14 01 1 3 .125 ,42 .02 20 .606 10.55 .002



lron total *s/Q I 4.21 0.0 79 1.006 '14.8 0,0
6

1 5 141 3000 *ry 2.447 4S.3 .o2 .64 05 .743 13.2 
| L

Lsad mg/l 0.809 .003 0.0 8 0.0 0,0 0.0 q 0.0 0.0 0.0 o

Msgnesium mq/l 6 1 . 1 8 '102 n 10 70.45 70 70.'1 7S.58 133 ta

lVanganes€ mg/l 0.0 0,0 0.0 7 0.0 0.0 0.0 0.0 0.0 0.0

Mangan6se
total

mS/l .014 .05 0.0 23 .073 .5't5 15 .o47 0.0 .'136 1.45 .01 1 6 .021 0s .00
a

.o2 . 1 1 5 0.0

Marcury mg/l 0.0 0.0 0.0 1 0 0.0 0.0 0.0 0.0 o.0 0.0 6

Molybdonum mg/l .016 . 1 8 0., 1 0 0,0 0.0 0,0 0.0 0.0 0.0 6

Nickol mg/l 0.0 0.0 0.0 10 0.8 0.0 0.0 0.0 0.0 0.0 6

Arsenic mg/l .27 .68 0_0 I .32 .44 .20 .08 .28 0,0

Nitrate mgll .70 3.46 0.0 10 .06 . 1 2 0.0 1 . 2 4 0.0 I

Nitrlto mg/l 0.0 0.0 1 0 0..0 .01 .03 0.0 6

Phosphate mgrl .013 .06 0.0 1 0 0.0 0.0 0.0 .002 ,01 0.0

Potassium mgl 4.25 12.4 0.0 I 2.3 2.8 1.0 6.35 q 1 2.6

$6leni.lrn mg/l 0.0 0.o 0,0 1 o 0.0 0.0 0.0 0.0 0.0 0.0

silvor mg/l 0.0 0.0 0.0 t

sodium mg/l 185.59 408 140 1 0 't7s,5 180 244 224 184

Sulfat6 mg/l c0s 475 79 1 0 298 308 288 ,185 817 232

Sulfite mg/l 0.0 0.0 0.0 8 0.0 0.0 0.0 0.0 0.0 0.0

Susp Solids mgll 1 1 3 0.0 10 88.3 640 q 1 5 128.4 '1648 0.0 151.2 216? 1 .0 1 6 1 4 59 1.0 8,6 20 '1.0

TDS ma/l 930 1380 774 2g 1910 2788 362 1 5 984 1809 847 22 1386 't760 800 2435 c928 205 2106 2825 't 430

Total
Nitrogen

mgll ' t1 aa 0.0

Vanadium fig/l .08 0.0

Zitlc mg/l ,019 . 42 0.0 1 0

NOTE: 0 = below detection limit - see analysis for detection limit
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rabre r.-1j:H*[::*fr1f[]]ffi,.*.rlffi#j: ff:, 
at sasine station *'*r:: 
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Ptnrnrtcrr rnd conrtitucntr

Orrcnrrgc icuDtc frll 9a? ncondl

Watcr r3mDGtrtut! idtgttl| CrBrurl

Sgccrl rc Eonductrtrca lm rcrotnhol

gcr crntrnrattrl

9H lunrul

Obtotyad rolrctr. tum of conttltulnrt

Orygrn,  oruorwc t02l

Crrbon drorro!, Gtrrrotvao tCO2l

Al l r t rnrry {CICO3}

Brrronl t r  {HCO3l

Crromlr  (CO3l

Oat rno grr;G

Nrttogrn, dtrtolv.d I Nt

Nrtrogrn, orgrnrc orrrotvtd (N)

Nrtrogrn, tntnonrr GttttorUt6 lN]

Nirrogrn, nrt?rtt GtrtSolvrcl (NI

Nrtrogrn,  nr t r t t t  dr$olv!6 lNl

NrtrOgCn, Inrmonla . O?glnrc |rJrgrnOd

roral  (Nl

Nrtrogtn,  nr t?r ta .  nt t t l r l  6r$olvt( '  (Nl

Nrtrogrrn. rnrrronrt t oigfnrc tottt (Nl

Phoronorur, torrt (Fl

Pnotgnorut. onno drgorro lPl

Crrbon, orgtnrc drgolwo lC)

ll.;ocrrr, {u CICO3l

Ha?onlrr, (l aoactrsnnr CrCO3l

Cdcrurn,6rsolvr€ lCal

Mrgnarum, drrolutd lMgl

Sdrsm, Orrrolw€ (Nll

Sd rum"roroDt lon.?al ro

PotErutn, Cr|.olv|(l lXt

Chlorr6r,orr|olrd tctl

Sutt.tr. orrrorvett lSOlt

Ftuorrclr, atillolY.c {F I

Silic.. drro.v|o (SiO2l
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Water Samples and Observations
(For Locations refer to Plate

- South Lease Coal Property
VII-2 Water Resources Map) *,561'"*

No.
Date 14

Wi I  I  iams
Draw

CSG.1

Hi  ghes t
Level Noted

No. ll|MH*]a
, ' -n  

-

t o
Above Total Depth
s-17 44.9 '

t,-lHH-Za I^IMH.3d csc-z csc-3 
iZ

Hi ghest Hi  ghest Be1 ow
Level Noted Leve'l Ncted S-17

Total Depth Surface EL:
43 .3 '  6567 '
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l98l
3-Quar. >19/m

4-Quar.
12 /9 /81  Tr ick le

Sampl ed

>19/m

>l g/m
Sampl ed

Dr.y

Ory(mud)

tevel  =42.0'

Level  =38.3 '

Level *736'

Levele73l '

' - : : : t ' 2'  Noted None Dry
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